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COMPOSITIONS EXHIBITING INHIBITION OF CYCLOOXYCENASE-2 

1000,1 Thisa PP lica,i °» « a continuation in part of application serial No. 09/885,721, 
Hied June 20, 2001, which is incorporated herein by reference; and is a continuation in 
part of application serial No. 10/282,236, Hied October 25, 2002, which claims the 
benefit of provisional application serial No. 60/335,062, filed October 26, 2001 , now 
abandoned, which is incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002| The present invention relates generally to a composition comprising a 
complex mixture of active ingredients exhibiting selective or synergistic inhibition of the 
expression and/or activity of inducible cyclooxygenase-2 (COX-2) and method for 
selective inhibition of COX-2 mediated synthesis of prostaglandins. More particularly, 
the composition comprises mixtures of active ingredients isolated from an extract of 
hops (/W« lupulus) or as a first component, a curcuminoid species and, as a second 
component, an active ingredient isolated from an extract of hops {Hamulus lupulux). The 
composition functions to inhibit the inducibility and/or activity of inducible 
cyclooxygenase (COX-2) with little or no significant effect on constitutive 
cyclooxygenase (COX- 1) and can function synergistically. 

BACKGROUND OF THE INVENTION 

|0003| Inflammatory diseases affect more than fifty million Americans. As a result 
of basic research in molecular and cellular immunology over the last ten to fifteen years, 
approaches to diagnosing, treating and preventing these immunologically-based diseases 
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has been dramatically a.tered. One example of this is the discovery of an inducib.e form 
of the cyclooxygenase enzyme. Constitutive cyc.ooxygenase (COX), fi rst purifled in 
1 976 and Coned in 1 988, functions in the synthesis of prostaglandins (PCs) from 
arachidonic acid (AA). Three years after its purification, an inducib.e enzyme with COX 
activity was identified and given the name COX-2, while constitutive COX was termed 
COX- 1 . 

[0004| COX-2 gene expression is under the control of pro-inllammatory cytokines 
and growth factors. Thus, the inference is that COX-2 functions in both inflammation 
and control of cell growth. While COX-2 is inducible in many tissues, it is present 
constitutively in the brain and spina, cord, where it may function in nerve transmission 
for pain and fever. The two isoforms of COX are nearly identical in structure but have 
important differences in substrate and inhibitor selectivity and in their intracellular 
locations. Protective PCs, which preserve the integrity of the stomach lining and 
maintain normal renal function in a compromised kidney, are synthesized by COX- 1. 
On the other hand, PCs synthesized by COX-2 in immune cells are central to the 
inflammatory process. 

100051 The discovery of COX-2 has made possible the design of drugs that reduce 
inflammation without removing the protective PCs in the stomach and kidney made by 
COX- 1. Combinations of the invention would be useful for, but not limited to, the 
treatment of inflammation in a subject, and for treatment of other inflammation-' 
associated disorders, such as, as an analgesic in the treatment of pain and headaches, or 
as an antipyretic for the treatment of fever. For example, combinations of the invention 
would be useful to treat arthritis, including but not limited to rheumatoid arthritis, 
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spondylopathies, gouty arthritis, osteoarthritis, systemic lupus crythematosis, and 
juvenile arthritis. Such combinations of the invention would be useful in the treatment of 
asthma, bronchitis, menstrual cramps, tendonitis, bursitis, and skin related conditions 
such as psoriasis, eczema, burns and dermatitis. Combinations of the invention also 
would be useful to treat gastrointestinal conditions such as inflammatory bowel disease, 
Crohn's disease, gastritis, irritable bowel syndrome and ulcerative colitis and for the 
prevention or treatment of cancer such as colorectal cancer. Compositions of the 
invention would be useful in treating inflammation in such diseases as vascular diseases, 
migraine headaches, periarteritis nodosa, thyroiditis, aplastic anemia, Hodgkin's disease, 
sclerodma, rheumatic fever, type I diabetes, myasthenia gravis, multiple sclerosis, 
sacoidosis, nephrotic syndrome, Bencher's syndrome, polymyositis, gingivitis, 
hypersensitivity, swelling occurring after injury, myocardial ischemia and the like. 



|0006| 



The compositions of the present invention would also be useful in the 



treatment of ophthalmic diseases, such as retinopathies, conjunctivitis, uveitis, ocular 
Photophobia, and of acute injury to the eye tissue. The compounds would also be useful 
in the treatment of pulmonary inflammation, such as that associated with viral infections 
and cystic fibrosis. The compounds would also be useful for the treatment of certain 
nervous system disorders such as cortical dementias including Alzheimer's disease. 
Combinations of the invention are useful as anti-inflammatory agents, such as for the 
treatment of arthritis, with the additional benefit of having significantly less harmful side 
effects. As inhibitors of COX-2 mediated biosynthesis of PGE2, these compositions 
would also be useful in the treatment of allergic rhinitis, respiratory distress syndrome, 
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endotoxin shock syndrome, atherosclerosis, and centra, nervous sysKm da „, age ^ 
from stroke, ischemia and trauma. 

10007, B^s being useful for tan. , re a trae „ t , lhese compounds m ^ ^ 
for treatment of other animals, inching horses. d„ gs , cars, birds, sheep, pigs, e,c. An 
idea, formulation for the treatment of inflammation would inhibi , , he ^ 
ae,ivi,y of COX-2 without affec.i„ 8 or with tittle efTee. on the activity ofCOX-l. 
Historically, the n„n-s,c,oida, and steroidal anti-inflammato^ dnags used for treatment 
of inflammation lack the specificity of inhibiting COX-2 without affecting COX-I . 
Therefore, most anti-inflammatory drugs damage the gastrointestinal system when used 
for extended periods. Thus, new COX-2 speciflc treatments for inflammation and 
inflammation-based diseases are urgently needed. 

10008, An ideal regulation for the treatment of inflammation would inhibi, the 
induction and activity „f C0X -2 without affecting the activity of COX-, . However, 
conventional non-steroidal and steroidal anti-infiammatory drugs lack the specificity of 
inhibiting COX-2 without affecting COX-, and are at risk to cause danrages on the 
gastrointestinal system when used for extended periods. 

10009, A yellow p, gm e„,ed fraction isolated from the rhizomes of Cur Cmm lmga 
contains curcuminoids belonging ,„ the dicmnamoy, methane group. Carcinoids are 
present to the extent of 3 to 5 percent. They are considered the most important active 
ingredients and are believed to be responsible for the biological activity of Curcuma 
>o» S a. Though their major activity is anti-inflammatory, curcuminoids have been 
reported to possess antioxidant, anti-allergic. wound healing, antispasmodic 
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« moan.sttucturaHy^n, , 910 . 0,he r c Urcumi „ oidsisolatedfn)raCi(rara| 

include demethoxycurcumin (Fig. 1C) bisdem^ 

b 0,sdeme »hoxycurcumin (Fig. ID) a cis- 

«- S eo„,e, r ica, isontet of cureumin (Fi , , E) , an(J cyc|ocurcun , n ^ , p) ' 

C»ra,« «,„,/,„,.,/„•„ and Cure,™ 

(00010| Curcuminoids are well known for their • 

""""""""-■nllamiiBioiy activity. Tumeric 
» one of the oidcst a„ti-i„ flammal0 ^ drugs used .„ ^ 

taOm—y activity „ t curcuminoids has bee „ ^ ^ ^ 

-dels such as cnentica. or pltysica, irrilanIS , ike ^ ^ 
fotntaldeltyde and .He gra „ u , oma ^ ^ ^ ^ ^ 

denoted efficacy in rh e umatoid arthritis „ . ^ ^ 

-« .o s, weeks. At , h ese doses, noweve, si s „s of 8 as, r oin,es,i na , ,01, disco„, f „ rt and 
stomach irritation are frequently reported. 

WW II The C, npse, a „d stontacn irrita ,i on caused by high ^ 

be due ,o tne fact , h a, cureu.inoids ac, on p ro sta e ,a„di„ p roduction in . 
**r ,0 dta, of aspitin a„ d aspirin , ike am , inlhmm ^ ^ ^ ^ 

relative COX-2 specificity of these acents Th. k- l u 

y agents. The h.gher the specificity for COX-2 over 

COX- 1 , the lower the incidence of CI unset Th,. 

Ul upset. Thus, asp.rm, with a COX-2 specificity of 

only 0.6, produces a greater incident* nfn a- > 

•ncdence of Gl d.stress than curcuminoids, with a reported 

COX-2 specificity of nearly 3.0. However, the generaHy accepted COX-2 specificity 
-ssary to si gni fi cantIy reduce „ ^ ^ ^ ^ ^ ^ 
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of curcuminoids and other comnm.nj, i • . 

ICI cun «poun<Js or bofanica CYtmrtc fi.^ : 

wiaincdi extracts that increase the COX-2 



specificity of curcuminoids would provide a novel and i 



composition. 



mproved anti-inflammatory 



1000, 2 , Hop ex.ac.ion i„ m , bn „ or ^ ^ _ ( ^ ^ ^ ^ ^ 

an -h.no, e„r a « is availab|e ;„ E „ rope ^ by ^ ^ ^ ^ ^ ^ 

S o,vc„, e*rac, S (hexane) and C0; ratract5 (su|wcn , ica| a „ d , iquid) ([ypjca||y ^ 
«0 to pressure and 5 t0 , 0 . C) „ „ . , i(|uid sare Md ^ a re|aiive|y ^ ^ 

300 to pressure and 60'C, CO, has ,Ke properties of both . gas and . ^ ^ . g 
nruch s,r„n 8 er sotor. T„e co mp „s itio „ of various ex.racs is co mpared i„ Table , . 
I00013| Table 1 . Hop Extracts (Percent W/W) 
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1000.4, A, its simp.es,, hop extraction involves mining, pellcling a „ d ^ . 
hops .0 spread the lupulin, p assing . solven( lhrough , ^ ^ ^ ^ ^ ^ 

components and finally, removal of the solven , , 0 vie|d , who , e „ ,. pure „ ^ ^ 

1000.5, The main organic e.x,rac,a„, s are strong s „| ve „ ls and in addi , jon , o 

al. .he lupulin components, they extract plan, pigments, cuticular waxes, water and 
water-soluble materials. 

100016, Supercritical CO, is more selective than , he organic solvents and exlracls less 
or .he .annins and waxes and less wa.cr and hence wu,e,. S ol„ble componen.s. It does 
extract some of the p,an, pign.ents like chlorophyll bu, .ess than the organic solvent, do. 
Liquid CO, is the most selective solvent used commercially for hops and hence produces 
.he most pure whole resin and oil exrract. „ extracts none of ,„„ ^ ^ or ^ 

much lower leve.s of p.an, waxes, no plan, pig mcn , s and less water and water-soluble 
materials. 

1000,71 AS ' """V*"* o(ms selectivity and the milder so.ven. properties, the 
absolute yield of li quid CO , extract per uni, weigh, of hops is ,ess ,han when using ,he 
o,her menfioned solvent Addilionally, ,he yield of alpha acids wi,h liquid CO, (89 - 
93%) is lower ,han ,ha, of snpercrifica. CO, (91 - 94%) or the organic solvents (93 - 
96%). Following ex.raction there is the process of so.ven. remova,, which for organic 
so.ve„,s involves heating to cause volati.ization. Despi.e this, trace amounts of solvent 

do remain in the extract. The remnvnl n i rn . 

removal o< C0 2 , however, simply involves a release of 

pressure to volatilize the C0 2 . 
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[000181 The identification of humulone from hops extract as an inhibitor of bone 
resorption is reported in Tobe, H. et al. 1 997. Bone resorption Inhibitors from hop 
extract. Biosci. Biotech. Biochem 61(1)1 58-1 59. Later studies by the same group 
characterized the mechanism of action of humulone as inhibition of COX-2 gene 
transcription following TNFa.pha stimulation of MC3T3 -El cells [Yamamoto, K. 2000. 
Suppression of cyclooxygenase-2 gene transcription by humulon of bee hop extract 
studied with reference to glucocorticoid. FEBS Letters 465: 103-106]. 

I00019J Thus, it would be useful to identify a natural formulation of compounds that 
would specifically inhibit or prevent the synthesis of prostaglandins by COX-2 with little 
or no effect on COX- 1 . Such a formulation, which would be useful for preserving the 
health of joint tissues, for treating arthritis or other inflammatory conditions, has not 
previously been discovered. The term "specific or selective COX-2 inhibitor" embraces 
compounds or mixtures of compounds that selectively inhibit COX-2 over COX-1. 
Preferably, the compounds have a median effective concentration for COX-2 inhibition 
.hat is minimally five times greater than the median effective concentration for the 
inhibition of COX- 1 . For example, if the median inhibitory concentration for COX-2 of 
a test formulation was 0.2 ug/mL, the formulation would not be considered COX-2 
specific un.ess the median inhibitory concentration for COX-1 was equal to or greater 
than I ug/mL. 

100020) While glucosamine is generally accepted as being effective and safe for 
treating osteoarthritis, tnedical intervention into the treatment of degenerative join, 
diseases is generally restricted ,„ the alleviation of its acute symptoms. Medical doctors 
generally utilize non-steroidal and steroidal anti-inflammatory drugs for treatment of 
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osteoarthritis. These drugs, however, are not wel^apted for long-term therapy because 
they not only lack the ability to promote a~* Protect cartilage; they can actually lead to 
degeneration of cartilage or redue- on of i,s synthesis. IVIoreover, most non-steroidal, 
anti-inflammatory drup- jama 8e the gastrointestinal system when used for extended 
periods. Tim* new treatments for arthritis are urgently needed. 

\0002\\ The joint-protective properties of glucosamine would make it an attractive 
therapeutic agent for osteoarthritis except for two drawbacks: (1 ) the rate of response to 
glucosamine treatment is slower than for treatment with anti-inflammatory drugs, and (2) 
glucosamine may fail to fulfill the expectation of degenerative remission. In studies 
comparing glucosamine with non-steroidal anti-inflammatory agents, for example, a 
double-blinded study comparing 1 500 mg glucosamine sulfate per day with 1 200 mg 
ibuprofen, demonstrated that pain scores decreased faster during the first two weeks in 
the ibuprofen patients than in the glucosamine-treated patients. However, the reduction 
in pain scores continued throughout the trial period in patients receiving glucosamine 
and the difference between the two groups turned significantly in favor of glucosamine 
by week eight. Lopes Vaz, A., Double-blind clinical evaluation of the relative efficacy 
of ibuprofen and glucosamine sulphate in the management of osteoarthritis of the knee in 
outpatients, 8 Curr. Med Res Opin. 145-149 (1982). Thus, glucosamine may relieve the 
pain and inflammation of arthritis at a slower rate than the available anti-inflammatory 
drugs. 

|00022| An ideal formulation for the normalization of cartilage metabolism or 
treatment of osteoarthritis would provide adequate chondroprotection with potent anti- 
inflammatory activity. The optimal dietary supplement for osteoarthritis should 
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the general joint rebuilding qualities offered by glucosamine and attenuate the 
inflammatory response without introducing any harmful s.de effects. It shou.d be 



."expensively manufactured and comply with all governmental 



regulations. 



100023, However, the c„„e„„y avail* glucosamine fomrulations have no, been 
formulae ,„ optimally attach a „ d oll(!via , e the mMy ^ ^ of ^ ^ 

rheumatoid arthritis. M„ r eove, as with many co^erciaHv-availaWe herbal and dietat, 
supplements, ,heavai,ab,e formations do no, have a hisbaryofusage, 
clinical tesling, which might ensure Iheir safety and efficacy. 



would specifically 



1000241 Therefore, it would be useful to identify a composition that 
inhibit or prevent the expression of COX-2 enzymatic activity, while having Utt.e or no 
effect on COX-. metabolism so that these could be used at sufficiently low doses or at 
current clinical doses with no adverse side effects. 

SUMMARY OF THE INVENTION 
(00025, The present invention p rovides . comlMsi , ion ^ ^ ^ 

of component I selected fion, the group consisting of alpha acids and beta acids and an 
effective antonn, ofa, leas, one contponen, „ selected from the group consisting of alph a 
acids, beta acids, essential „i| s , fals a „ d waxes , wit „ proviso ^ _ ^ ^ 

are no, ,he same compound. Preferably, the composition comprises ,w„ or more ac.ive 
ingredicn,s selected from ,he groap consis.ing of o-acid, P . acid and essential oi,. The 
acivc ,„g,edien,s of ,he preset,, invention are preferably made from hops ex.racr. The 
composition functions synergistically to inhibit the activity „f inducible cox . 2 wit „ 
little or no effect on COX- 1 . 
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100026) The present invention also provides a composition comprising, as a fi„, 
component, a curcuminoid species and a second compound that would specifically and 
synergistically enhance the anti-inflammatory effect of the curcuminoid. The 
composition comprises a curcuminoid species and at least one member selected from the 
group consisting of an alpha-acid, and a beta-acid or derivatives thereof. Any 
curcuminoid, alpha-acid or beta-acid species is inclusive of derivatives of the respective 
genus. However, additional species or mixtures of species within the various genera may 
be present in the composition, which is limited in scope only by the combinations of 
species within the various genera that exhibit the claimed synergistic functionality. The 
composition functions synergistically to inhibit the inducibility and/or activity of COX-2 
with little or no effect on COX-1. 

I00027J The present invention further provides a composition of matter that enhances 
the function of or increases the rate at which glucosamine or chondrotin sulfate 
normalize joint movement or reduce the symptoms of osteoarthritis. 

100028) One specific embodiment of the present invention is a composition 
comprising a 30 to 60 weight percent of a-acid, 15 to 45 weight percent of 0-acid and 3 
to 6 weight percent of essential oil. The composition optionally comprises 2 to 8 weight 
percent of fats and waxes. Preferably, the a-acid, P -acid, essential oil, fats or waxes are 
from a hops extract, which is preferably prepared by C0 2 extraction. 

|00029| Another specific embodiment of the present invention is a composition 
comprising an effective amount of curcumin and at least one compound selected from 
the group consisting of humulone and lupulone. 
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[00030, The present invention further provide, . method of dietary supplementation 
and a method of treating inflammation or inflammation-based diseases in an anima! 
which comprises providin 8 ,„ the anima, suffering symptoms of inflammation, including 
pain and swelling, , h c composition of the present invention containing two or ,„ ore 
active ingredients seiected from the group consisting of cc-acid, P -acid and essentia, oi, 
and continuing ,„ administer such a dietaty supplementation of the composition untfl 
said symptoms are eliminated or reduced. 

10003., The present invention also provides a method of dietary supplementation and 
a method of treating inflammation or inflammation-based diseases in an animal which 
comprises providing to the animal suffering symptoms of inflammation the composition 
of the present invention containing a second component which specifically and 
synergistica.ly enhances the anti-inflammatory effect of curcuminoids and continuing to 
administer such a dietary supplementation of the composition until said symptoms are 
eliminated or reduced. 



BRIEF DESCRIPTION OF THE DRAWINGS 

1000321 FIG. I illustrates the genera, chemical structure of [A] the curcuminoid genus 
and [B], [C], [D], [EJ and [F], respectively, as curcumin, demethoxycurcumin 
bisdemethoxycurcumin, the cis-trans geometrical isomer of curcumin, and 
cyclocurcumin as species within that genus. 

100033, FIG. 2, [A J and [B] respectively, il.ustrate the genera, chemical structures of 
the alpha-acid genus and huraulone as a species within that genus. 
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100034, P,C. 3, ,A, and ,B,. tespecttvely. i„t, slrates , he genera| ^ ^ rf 
the beta-acid genus and lupulone. 

DETAILED DESCRIPTION OF THE INVENTION 

100035, Before the present coraposilion and melhois of making ^ ^ ^ ^ 
disced and described. I, is ,„ be undersl00d , h „ invem . on . ^ , m ^ ^ 

P "" iCl " ar C °" ,l8Ura,i0nS ' " S — - -—I. -y v-y sontetvha, „ „ a , so 
-ended ,o be understood tha, the ,e„™ ology amploycd herejn , ^ ^ ^ ^ 

ol describing teniae embodimen(s o „, y ^ . ^ ^ ^ ^ ^ ^ ^ 

scope of ,he p res e„, invention win be bntited only by ft. appended c,ai ms and 
equivalents thereof. 

100036, „ must be „ oted tha ,_ as UKd h spw . fica|jon ^ ^ 

the singular forms "a " "an %nH ■ . i , 

a. an, and the '"elude plural referents unless the context clearly 

dictates otherwise. 

100037, The present invention pr „ vil)es , composi|ion having , ^ .^.^ 

effec, on the activity of COX-2, sa.d composition comprising an ef , ecIive amou „, of 
component , S e,ec,ed f rom , he group consisting „ f ^ ^ ^ ^ ^ _ 
Active amount of al , £asl one componen , ,, selecKd from consjs|jn(j ^ 

acids, beta acids, essential oils, tats and waxes with th» „ • , 

una waxes, with the prov.so that component I and II 

arc no, the sante contpottnd. Mote particular*, the conlposi[ion ^ ^ ^ 

-tive indents selected tmm , he g ro „ ps cons , ting rf< ^ ^ ^ ^ 
otls. Preferably. , he active ingredients „f ,„ e pfesera inveraio „ ^ ^ from ^ 
extract. Preferably, composition comprising an 30 to 60 weigh, pencen, of cacids. 1 5 to 
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45 We ' 8h ' ° f 0 - aCi<,S Md 3 '° 6 »~ <*— « on, The composition 
optionaUy contprtses 2 to 8 we igh, percent of f ats and waxe , Prefoab|y ^ ^ ? 

-ids, essentia, „, ls , (ats or waxes are (>om . hQp ^ ^ preferab|y ^ ^ 
CO, extraction. The contposition proviJed by fc ^ ^ ^ ^ ^ 
a dtetury sttppienten, or lherapeulic compo ,, io „. ^ ^ ^ 



■he inducibility a „d/or activity of COX-2 with little or no effect 



on COX- 1. 



100038, T„e presen , als0 invenlion ^ § ^ ^ < 
inhibitory effect on the expression and/or activity of cox . 2 More ^ 
composition comprises, as . firs, component, an active curcumi „ oid ^ ^ a ^ 
contponent, a , , east one member ^ frQm ^ ^ ^ ^ ^ ^ ^ 

actd or active heboid or deriv a , iv e s hereof as more specifically isx , M ^ ^ 
com P osi,io„ pr ovid=d by the presen, invention c a „ he footed as . dielaiy Sllpp|eme „, 
or therapeutic composition. The contposition function, S y„e rgis „ cally „ jnhib , 
inducibility end/or activity of COX-2 with no s i 8 „ ificant effec , „„ CQX ., 

100039, As used herein, the tenu "dietary suppleroen ,, refers ,„ 
consunted to effect structuta, or function., ch ang es in ph y siology . ^ tem , 
contposition" refers to a „y contpounds administered to , rea( o, prevent . disease. 

100040, As used herein, the tern, "COX inhibitor- refers to a composhion 
contpounds tha, is c apa b,e of i„hibi,in 8 ,he activity or expression of COX-2 enzymes or 

is capable of inhibiting or reducine the severirv in,, a- 

c.n fc seventy, mclud.ng pa.n and swelling, of a severe 

inflammatory response. 
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10004,1 A, used herein, ,he term "active cretinoid" refers ,„ a species within ,he 
curcuminoid genera tha, is capable of inhibiting ,he inducibi.ity and/or activity „f C OX- 
2 while having li.tlo or no effect on COX-, or is capable of inhibiting or reducing the 
severity of a severe inflammatory response The preferred "active cretinoid" is 
curcumin. 

1000421 As used ..rein, the tern, - hop extract - refers to the solid material resulting 
from (!) exposing a hops plant product to a solvent, (2) separating the solvent from the 
hops plant product, and (3) eliminating the solvent. 

1000431 As used herein, the term "solvent" refers to a liquid of aqueous or organic 
nature possessing the necessary characteristics to extract solid material from the hop 
plant product. Examples of solvents would include water, steam, superheated water, 
methanol, ethanol, hexane, chloroform, liquid C0 2 , liquid N 2 or any combinations of 
such materials. 

100044, As used herein, the term TO, extract" refers to the solid material resulting 
from exposing a hops plan, product ■„ a liqoid or supercri , ica| C0; 
by the removal of the C0 2 . 

1000451 As used herein, the term »a-acid fraction" refers to compounds isolated from 
hops plant products including, among others, humulone, cohumulone, isohumu.one, 
isoprehumulone, hu.upone, adhumulone. xanthohumol A and xanthohumol B, 
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|00»<6, As used herein, the term -p-acid fraclio „„ re|irs , q 
known as , llp u,ones including among 01hers lupu|o ,, e 
telrahydroisohumulone, and hexahydrocolupulone, 

10004,, As „ sed herein , l|K , ern , ,, sKm . , oj| frac| . on „ refws w ^ ^ mjMure ^ 

components consisting ch,„ y „ fmyrcene , ^ 

on, and 2-methyl-but-3-en-ol. 

[00048, As used herel „, t||e tem . reftrs io ir . acy|Biyeroi ^ ^ ^ ^ 

10004,, A$ used herein, ,he tema -waxes - refers to , ri ae y ,g, yc e ro , ethers « eslere of 
extremely long chain <>25 carbons) f al ,y alcohols or acids. 



100050, Therefore, one preferred embodiment of ,he p rese „, invenrion is a 
con.posi.ion comprising a combination of an effective amount of ,wo or mote active 
ingredients seleced from „,e group consis.ing of a-acid, p-aoid and essentia, oil. The 
composition of «he presen, invention functions ,o Sp eciflca„ y inhibi, ,he inducib.Nty 
and/or ae,iv ily of COX-2 while showing „„,e or no effect on COX-I. Therefore the 
composition of the presen, invention essentia,* eliminates the inflammatory response 
including pain and swelling, rapidly without introd „ cing my ^ ^ 



10005,, As used he[ein , , he Km ,, aiv£ curcumino . d „ ingreaicniof ^ 

extract- or derivatives thereof refers ,„ „ a , ura „ y occurrmg or ^ ^ 
species within the scope of the respective genera tha, are capable of inhibiting , ne 
■nducibility and/or activity of COX-2 while having „,„e or no effect on COX- 1 or are 
capable of inhibiting or reducing the severity of an inflammatory response. 
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Representative specie, w„hi„ each S enu» are iisred i„ Taoie 2. Of ,he S peeies , is ,ed 
under each 8 e„ us i„ TabIe 2 , ,„ ose conta g „ , eas , _ ^ ^ 



those containing two asterisks (»•) are particularly preferred. 
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TABLE 2 




100052, Xonjugates" „f curcuminoids> ^ ^ ^ ^ ^ ^ 

means curcuminoids, alpha . acids , and be , a . acids ^ ^ ^ ^ 

member selected from the group consisling of Qf ^ ^ ^ 
suite, succi „ ate . acetale and g|utalhi0 „ e prtnb(yi mono _ ^ d . sTOharide ^ ^ 
-.be, selected from lhe group consM „ g „ ^ ^ 
rharanose, arabinose, maltose, and fructose. 

1000531 Therefore, one preferred embodiment of the present invention is a 
eomposition comprising effective amount of curcumin, as a Hrst component, and , 
second component selected from the group consisting of alpha-acids and beta-acids The 
resulting fcrmularion of these combinations function, „ sy „er g is,ica„ y mhibt, the 
inducibilify and /or activity of COX-2 while showing | iltte or no efTcct 0 „ CQX . , 
Therefore, the composition of the present invention essen,i a || y eliminates the 
inflammatory response rapidly without introducing any harmful side effects. 

100054, ftcferably, , he curcuminoid genus, as represented by F.G.I (A, and 

specifically exemplified by curcumin in Fin I mi t. . ■. 

y in no. I [B] is a pharmaceutical grade botanical 
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extract such as can be obtained commercially, for example, from Sabinsa, 12. Ethel 
Road West, Piscataway, NJ. Other curcuminoids that may be employed include 
demethoxycurcumin (FIG 1[C]) bisdemethoxycurcumin (FIG. I[D]), a cis-trans 
curcumin (Fig I F) and cyclocurcumin (FIG IF). The curcuminoid used can be readily 
obtained from Curcuma ,on S a L. Pharmaceutical grade curcuminoid extract is 
standardized to have a curcuminoid content of greater than 70 percent. The 
pharmaceutical, botanical grade extract must pass extensive safety and efficacy 
procedures. As employed in the practice of the present invention, the extract has a 
curcuminoid content of about . to 99 percent by weight. Preferably, the minimum 
curcumin content is about 70 percent by weight. Alternatively, the curcumin may be 
synthesized using standard techniques known in chemical synthesis. 

1000551 The essence of the present invention is that, rather than modifying the 
curcuminoid molecule to achieve greater efficacy and lower toxicity, a second 
component is added that acts in a synergistic manner. Therefore, this invention relates to 
the discovery that when combining a curcuminoid with a second molecule, selected from 
Ihe group consisting of a alpha-acids or a beta-acids and derivatives thereof, the 
combination produces a synergistic effect in the target cell. One such synergistic 
response would be the specific inhibition of inducible COX-2. Preferably, the 
molecule is a member selected from the group consisting of humulone and .upu.one. 

|00056| Preferably, the alpha-acid genus, as represented by FIG. 2 [A] and 
specifically by humulone in FIG. 2 [B], and the beta-acid genus, as represented by FIG. 3 
[A] and specifically exemplified by .upu.one (FIG. 2 [B]) is a pharmaceutical grade 



second 
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preparation such as can be obtained commercially, for example, from Hopunion. 
(Yakima, WA). 

1000571 Without limiting the invention, the inhibition of the activity of the COX-2 
enzyme by alpha-acids or beta-acids provides a dual, synergistic effect with 
curcuminoid, Thus, the second compound selected from the group consisting of alpha- 
acids and beta-acids increases the anti-inflammatory activity of the curcuminoid, The 
result of the combinations of this invention is a more selective effect on the activity of 
COX-2 at lower doses of curcuminoids than would normally be required. By decreasing 
the dose of curcuminoids to achieve the desired COX-2 inhibition, the probability of side 
effects from this compound decreases almost exponentially. The second compound 
selected from the group consisting of alpha-acids and beta-acids can provide 
hepatoprotection, antitumor promotion, antihyperlipidermia, antihyperglycermia and 



protection against ulcer formation from COX- 1 inhibition by the cu 



rcuminoids. 



1000581 The pharmaceutical g rade extract must pass ^ ^ 

procedures. Pharmaceutical grade CO, hops ex.rac, refers to a preparation whereio .he 
co„ce„,ra,io„ of hops extract, as employed i„ the practice of the invention, has an a-acid 
content of ahou, ,0 to 95 percent by weigh,. Preferably, me a . acid conle „, „ g[ea(er 
than 45 percent by weight. The range of 0-acid content in a pharmaceu.ical grade hops 
extract is about 1 0 ,„ 95 percent by weigh,. Pre rerably, ,be p-acid con,en, is grea.er than 

45 percent by weigh,. The pharmaceutical grade extracts are particularly preferred. A 
daily dose (nrg/Kg-day, of the prese „, &ary ^ ^ ^ ^ 

abou,0.00, ,o 'OOrngCOaex.rac.ofhopsexhaactperkgbodyweightoftheanima,. ,„ 
another embodimen,, preferably, a daily dose (nag/kg-day) of ,he present dietary 
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supplement would be formated to deliver, per kg body weight of the animal, about 
0.001 to 30.0 mg curcuminoids, and about 0.5 to 20.0 mg alpha-acids or beta-acids. 

1000591 The composition of the present invention for topical application would 
contain about 0.001 to 10 wl* preferably 0.01 to 1 wt% of pharmaceutical grade C0 2 
hops extract. In another embodiment, the composition of the present invention for 
topical application would contain one of the following: about 0.00! to . prefcrab , y 

0 01 to I wt% curcuminoids, and about 0.025 to I w.%, preferably 0.05 tolwr% alpha- 
acids or beta-acids. 

i 

1000601 The preferred composition of the present invention would produce serum or 
target tissue concentrations of any of the a-acid or P -acid components in the range of 
about 0.005 to ,0,000 ng/mL. In another embodiment, the preferred composition of the 
present invention would produce serum concentrations in the following range: 0.0001 to 
10 M M of curcuminoids, and 0.001 to 10 uM alpha-acids or beta-acids. 

1000611 TABLE 3 below provides a list of diseases in which COX-2 enzyme 
expression and activity may play a significant role and therefore are appropriate targets 
for normalization or treatment by the invention. 
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TABLE 3 



[A Jd i son's Disease 
[Allergies 
Alzheime r Disease 
lArthritis 



DISEASE 



Atherosclerosi s 

Colon Cancer 
[Crohn's Disease 
[Diabetes (type Q/lype II 
[F.czema 

[Graves' Disease 

iuillain-Barre Syndrome 
[Inflammatory Bowe l Disease 
Leukemia 
Lymphomas 
[Multiple Sclerosis^ 
[Myasthenia G ravis 

itcoarth htis 
[Psoriasis 

Primary Biliary Cirrho sis 
[Rheumatoid A rthritis 
>olid Tumors 

[Systemic Lupus EffU iematosis 
(Uveitis 



TISSUE 

^Adrenal 
Innammatory ee l | s 

Nerve cells 
Injlajmrnatory ce lk 
Vessel wal l 
Intestine 
Intestine 



Pancreas 



Skin /I n flammatory cells 
Thyroid 



Nerve cells 



Intestine 
Immune cells 
I mmune cells 
Nerve cells 



Neuromuscular ju nction 
Jo int [int m 
Skin 
Liver 
J oint linin i 
Various 
Multiple tissues 



100062 J In addition to the combination of component I selected from the group 
consisting of alpha acids and beta acids and at least one component II selected from the 
group consisting of alpha acids, beta acids, essential oils, fats and waxes, with the 
proviso that component I and II are not the same compound, and the combination of 
curcuminoids and alpha-acids, beta-acids or derivatives, the present composition for 
dietary application may include various additives such as other natural components of 
intermediary metabolism, vitamins and minerals, as well as inert ingredients such as talc 
and magnesium stearate that are standard excipients in the manufacture of tablets and 
capsules. 

100063) As used herein, "pharmaceutical* acceptable carrier" includes any and all 
solvents, dispersion media, coatings, isotonic and absorption delaying agents, sweeteners 
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and the like. These pharmaceutic ik, * i. 

P rmaceut,cally acceptable carriers may be prepared from a wide 

range of materials including but not i; m iu ► ■-, ... 

ng, out not limited to, diluents, b.nders and adhesives, 

lubricants, disintegrants, coloring ^ bulki „ 8 ^ ^ 

agents and miscellaneous materials such as bulTcrs a „ d ^ ^ ^ ^ 

order ,o prepare a particular therapeutic composition. The use of such media and agems 
for pharmaceutical* active substances is wall known in ,„ e a „ ^ ^ ^ 

conventional media or aBen , „ incompa , ib|e ^ ^ ^ ^ ^ ^ ^ 

present co mp osi,io„ is contemplated. ,„ one embodiment. ,a,c and .agnesium sieara.e 
are included in the present f ormulalio , whe „ ^ ^ ^ ^ ^ 

preferably. AsIa c Brand 400 USP ,a,c powder and the ve rit ab,e grade of .agnesin. 
s.eara,e. Other ingredients known ,„ a ffe ct the manufaclure of ,„ is ^ ^ 

dierary bar or functional food can include flavorings, SU g ars , a mino . s „ gars , pr0Ieins 
and/or modifled starches, as well as fats and oils. 

10006,1 The dietary supplements, lotions or therapeutic compositions of the present 
invention can be formulated in any manner known by one of ski,, in the art. ,„ one 
embodiment, the composition is formulated into a capsule or tablet using technics 
availabie to one of ski,, in the art ,„ capsule or ,ab,et form, the reconrmended da„y dose 
ror an aduh human or animal wou.d preferably be contained in one to six capsules or 
-abiets. However, the present compositions may a,so be formulated in other convenient 
fonns, such as an injectable solution or suspension, a spray solution or suspension, a 
lotion, gum. lounge, food or snack item. Food, snack, gum or lozenge hems can include 
any ingestib.e ingredienr, including sweeteners, flavorings, oi,s, starches, proteins, froi.s 
or fruit extracts, vegetables or vegetable extracts, grains, animal fats or pro.ein, Thus 
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.he presen, composition ca „ be formulaKd imo MrM|Si mack iKms ^ ^ ^ 
chewable candies or slowly dissolving lozenges. 

|M06S| ^ PreSCW inVe ""° n ^- ~ oral, rvpes 
based diseases, bo,h acne and chronic. The p, ese „, forroulation ^ ^ 

•he affected .issue. A phannaceu.ically acceptable carrier may also be used in the 
present compositions and formulations. 

100066, According ,„ ,, K presen , imMm „, ^ ^ ^ < ^ ^ 
from the group consisting of h„ ma „ s , „o„. n „ man primaIes , s „ ch aj ^ ^ ^ 
horses, ruminants or other warn, Wooded a „i„, a „ Tlle inve „ |i<)n „ ^ r ^ 

skiOed artisan, Tor example, by oral, topical, ,ra„sderm a |, .ransmucosal, or parenrem, 



routes. 



100067, The folmwing examples are i„,e„ded ,o illustrare bu, no, in any way limit , he 



invention. 



EXAMPLE 1 

* 

Selective Inhibition of Cyclooxvaena,^ *> . j r, 

^yciooxy fe enase-2 Med.ated Prostaglandin E2 by a C0 2 Extract 

of Hops 

100068, This example i„us,ra,es a superior COX-2 selecivi.y of ,he CO, hops ex,rac, 
of .he presen, invention co„,p a red ,o ,he pure compound humu.one described ,„ ,he prior 
« Therefore i, is ,o be infened ,ha, ,he effectiveness of ,he CO, hops ex.rac, of ft. 
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PreSC " e,, "°" >V0 " id b = - "» P- compound „„m„,„„e descrj „ ed h , fa 

prior an. 

|00 ° W| """"'"» *f rOX-> Mc.lh.ed P , , p^^, 

Horn • E,ui pmM . bi , lancer , analylicali 0haus Exp|orer (Qhaus Modei reo| | ^ 

Swterland), btosafety cabinet (Forma Mode, #F,2,4, Marietta, Ohio), pipe ltor , 00 , 0 
'000 pL (VWR Cata.og #4000-208, Rochester. NY), ce„ hand ,al,y counter (VWR 
Cataiog #23609-, 02. Roches , e[| Nyx C0; , ncubator (Foraia M ^ e| #p32i0| MarieiM 

Ohio,, he m acy,o„,e,e, (Hausser Mode, #,492, Horsham, PA), microscope, inverted 
(Leica Mode, #DM ,L, Wetziar, Germany), mtdtichanne, pipettor, ,2-Cha„„e, (VWR 
Cataiog #5350,-662, Rochesrer, NY), Pipe, Aid (VWR Ca,a,„ 8 #534,8, 03, RochesKr 
NY), Pipetto, 0.5 to 10 pL (VWR Ca,a,o g #4000-200, Rochester, NY), p ip e„ or , ,„„ 10 
'000 „ L (VWR Cata.og #4000-208, Rochester, NY), pipettor, 2 to 20 pL (VWR Cata.og 
#4000-202. Rochester, NY), pipettor, 20 to 200 pL (VWR Cataiog #4000-204, 
Rochester, NY), PURE LAB PU,s Water Po,is„i„g System (U.S. Fiber, Lowe.,! MA, 
relator, 4°C (Forma Mode, #F3775. Marietta, Ohio,, vortex mixer (VWR Cata,o 6 
#33994-306, Rochester, NY), water bath (She, Lab Mode, #,203, Con,e,i„s, OR,. 

100070, a*, cwc,, „,„ Buffm . Ce| , xnpm (corning c ^ 

#3008, Conring, NY), dime.hy.sulfoxide (DMSO) (VWR Catalog #5507, Rochester, 
NY), Dulbeccoa Modification of Bag,* Medium (DMEM) (Media.ech Ca,a,og #,0- 
0,3-CV, Hemdon, VA), feral bovine „„,, h e a, inactivated (FBS-HI) (Mediatecb 
Ca,a,og #35-0, ,-CV, Herndon, VA). ,ipop„,ysaccharide ,LPS)*Sigma Cataiog #L-2654 
St. Louts, MO), microfug. tubes, , .7 mL (VWR Ca,a,„g #20, 72-698, Rochester, NY, 
penici„i„/s,re P ,omyci„ (Mediatech Ca,a,og #30-00,-0, Herndo „, VA) , pipe , ^ for0 , 
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.0 10 ( .L pipettor (VWR Catolog # 5 3509.,38, Roche.s.er, NY). p ipel , ips for , 00 ., 000 
ML pipeuor (VWR Catolog #535, 2-294, Rochester, NY), pipe, tips for 2 . 20 „ L a „ d 2 „. 
200 ML pipettors ,VWR Ca,olog «3 SI2 -260, Rochester, NY), pipels , , 0 mL (Beclon 
Dickinson Ca.alo g #755.. Marietta, OH,, pip e,s, 2 mL (Becron Dickinson Catalog 
#7507, Mariana, OH, pip e,s, 5 n,L (Bccron Dickinson Caralog #7543, Marietta, OH), 
RAW 264.7 Cells (American Type Culrure ColteCion Catalog #1,8-71, Mana SS as, VA), 
.es, compounds (liquid CO, hops extract from Hopunion, Yakima, WA), ,i ssue cu , lure 
Pla.es, 96-well , Becton Dickinso „ Cata , og ^ ^ ^ ^ ^ 

(Resistance =18 megaOhm-cm deionized water). 



10007 . | General Procure - RAW 264.7 cells, obtained from ATCC, were grown in 
DMEM medium and maintained in log phase. The DMEM growth medium was made as 
follows : 50 mL of heat inactivated FBS and 5 mL of penicillin/streptomycin was added 
to a 500 mL bottle of DMEM and stored at 4 C. For best result the medium is to be used 
within three months and warmed to 37 °C in water bath before use. 

[000721 On day one of the experiment, the log phase 264.7 cells were plated at 8 x 10 4 
cells per well in 0.2 mL growth medium per well in a 96-we.l tissue culture plate in the 
morning. At the end of the day I (6 to 8 hours post plating), 100 uL of growth medium 
from each well were removed and replaced with .00 uL fresh medium. A 1 .0 mg/mL 
solution of LPS, which is used to induce the expression of COX-2 in the RAW 264.7 
cells, was prepared by dissolving 1 .0 mg of LPS in 1 mL DMSO. It was vortexed until it 
dissolved and was stored at 4 C. Melt at room temperature or in a 37 «C water bath 
before use. Make up a new solution every 60 days. 
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J00073 J On day two of the exnprimfn. i;„ a ^ 

experiment, liquid C0 2 hops extract was prepared as 

.00OX stock in DMSO. For example, if the final concentration of the test materia, is to 
be .0 Hg/mL, a 10 mg/mL stock shou.d be prepared by dissolving ,0 mg of the test 
material in ■ mL of DMSO. For the best resu.t, fresh liquid C0 2 hops extract shou.d be 
prepared on the day of the experiment. ,„ . .7 mL microfuge tubes, . mL DMEM 
without FBS was added for test concentrations of 0.05, 0,0, 0.5, and . .0 ug/mL. 2 uL of 
the .000X DMSO stock of the test materia, was added to the . mL of medium without 
FBS. The tube contained the final concentration of the test materia, concentrated 2-fold 
and then placed in an incubator for 10 minutes to equilibrate. 

1000741 One-hundred micro.iters of medium was removed from each well of the cel. 
plates prepared on day one. One-hundred micro.iter of equilibrated 2X final 
concentration the test compounds was added to cells and incubated for 90 minute, LPS 
in DMFM without FBS was prepared by adding 44 uL of the I mg/mL DMSO stock to 
10 mL of medium. For each well of cells to be stimulated, 20 uL of LPS (final 
concentration of LPS is 0.4 ug/mL of LPS) was added and incubated for 24 hours. 

1000751 On day 3, the appearance of the cells was observed. One-hundred microliter 
supematent medium from each we., was transferred to a c.ean microfuge tube for the 
determination of amount of PGE2 in the medium. 

|00076, - D ' te ™'"»''™ 2ICQXJ En zyme Inhibition hv »„ r g m 

ability of a test material to inhibit COX- 1 svnthe^ (1 fpm 

v-wa i synmesis ol PGE2 was determined essentially 

as described by Noreen, Y., et al. (J. No,. Prod. 61, 2-7, 1998). 
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100077, . balancer (2400 g ^ ^ # ( _ ^ 

Rochester, NY,, balancer, analylical , 0 „ a „ s ^ ^ ^ ^ ^ 

Switzerland), hiosafe* cabinet (Forala Mode| #F|2 , 4 ^ ^ ^ ^ 

(Forma Model #F3797), Freezer 90°r i iw . „ 

reezcr, 80 C Ultralovv (Forma Model #F85I6, Marietta, OH), 

heated stirring plate (VWR Catalou #33918 9« o , 

«>fc #33918-262, Rochester, NY), ice maker (Scotsman 

Mode, #AFE400A- 1 A, Fair*,, SC) , multichan „ e| ^ ^ ^ 

«350U 62 , Rochcster , NY), Muhichannel Pipe „ 0fi 8 . Channe , (vwr cmaiog w3so| _ 
0,0, Rocheaer, NY), orbira, shaker platfom , (Scienceware #f37m ( ^ 

NJ) ' P " meKr<VWR ^ Chester. NY), Pipe, aid (VW R a*, ' 

«53498-,03, Rochester, NY), pi pe„„ r , „, l0 l0 „ L (VWR ^ ^ 

Roches,., NY,, pipenor, , „„ t0 l000 „ L (VWR ^ ^ _^ ^ ^ 

pipe„or, 2 ,o 20 „L (VWR Catalog #4000-202 Rochester MV, • 

s v ivi, Kocnesler, NY), pipettor, 20 to 200 pL 

(VWR Cata,o g *4O00,„4, Rochester. NY,, PURELAB Plos W attr P olishi „ 8 Sysl e m 
(U.S. Filter, Lowell, MA), refrigerator. 4»C (Forma Mode, #F3773, Marietta, Ohio,, 

vacuum chamber (Sigma Catalog #235 407 4 c# r • 

oy 407-4, St. Louis, MO), vortex mixer (VWR 

Catalog #33994-306, Rochester, NY) 

100078, „„„ Reagena . 96 . We „ round bottom piaK ^ ^ 

Chester, NY,, arachidoaic acid ,S igma Catalog #A-3 025, S t. Uttis, MO), ce„,ri f a g e ' 
— . 15 mL, conical, sterile (VWR Catalog #20171-008, Rochester, NY) COX I 
oazyme (ovine, 40,000 „„ its/mg (Cayraan ^ Cata|og ^ ^ ^ ^ 

d i n,er hyI s u ,f„ xide (DMSO) ,VWR Catalog # 5507 , Rochest „, ^ ^ ^ 

(VWR Catalog # MK 70I,08. Rochester. NY), epinephrine (Sig™ Catalog #E-425„ St 
toais, MO). g„„ a , hlone (reduced) {Sism Ca|a|og s Q st ^ M% ^ 
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cylinder. , 000 mL (VWR Ca, al „ g ,247, , . 364 , Ny) ^ 

<Si g ma catalo, , H-328,. St Louis, MO>, hvdrochioric acid (HQ) ,VWR Ca,a,„ g 
*VW3 , , 0-3, Roches.er, N V,, KimWipe, (Kimberly C lark Ca,a,o g „4256, Roswe,,, 
GA), microbe tubes , , j mL , VWR Ca|a , o8 ^ ( ?2 ^ RMhMtCT ^jy) i Na0H 
<Si g ma Ca,a,o g »S- 5S8 , . St Louis, MO), pipe, lips for 0.5 ,o ,0 pL pip=„ 0 r (VWR 
Ca,„,o g ,53509- , 38, Roche s ,er, NY), pipe, ,i ps for , 00 . , 000 pL pipe „ or ( ywR 
Ca,o,o g «35 1 2-294, Roches,*,, NY), pipe, ,i ps (or 2 . 20 pL and 20 . 200 mL ^ 
(VWR Ca,o,o g «35 , 2-260, Roches.er, NY), pros ,a g ,a„di„ E2 (S ig ma Ca,a,o g * P- 
5640, St Louis, MO), pr„ s ,a g ,a„di„ F 2a,p„a <Si g m a Ca,a,o g * P-0424, St Louis MO) 
s.ir bar, ma g „e,ic (VWR Ca,a,„ g W 8948-„3, Rochester , NY) , s , orage ^ , ^ ^ 
(Co mi „ g Ca,a,o g », 395- , L, Co ra i„ g . NY), s,o rag e bo„,e, 100 mL (Conli „ g ^ 
#I395-i00, C„n,i„ g , NY,, CO, e*,rac, of hops (Hopuoion, Yakima, WA). Tris-HCI 

(Sigma Catalog #T-594 1 St loui* MPh „u 

L0U,S> M0) ' u,tr a-pure water (Resistance = 18 megaOhm- 

cm deionized water). 

100079) C„w /w,,,, . 0xygen . frte , QM Trfs Ha bu(fe[ s o) ^ 

prepared as foUows: ,„ a , 000 mL beaker, ,2, „ THana HC, was di sso,ved i„,o 900 
mL u,„a- pure water . ^ ^ was p|aced m a st . r p|aK a ^ 

added „„,i, ,he pH reacned 8 . 0 . The vo , ume ^ ^ ^ § ^ ^ ^ ^ 
and stored in a 1000 mL storage bottle. 



top and 



100080, The Tris-HC. buffer was piaeed i„,o a vacuum chamber wi,h . loose 
•he .ir pu„,p was ,„med on „„«, ,„ e buffer s,opped bubb,i„ g . The vacuum chamber was 
■unred off and ,he s,or ag e bo„,e was covered ,i gh , This step was ^ ^ ^ 
wheu the oxy g en-free Tris-HCI buffer was „ se d. 
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Iooosm o„ em u.„ ractorso ,„ tionwaspreparedbyadding Um6( . )e . nephrine oj 

"* redU " d S,U,a ' hi0 " e J - * ' oxygen f rec Tri , HQ buffer 
weighed and dissolved into I mL DMSO. 

100082, E„ Z y ma was dissolwd in free Tr . Ha buffcr ^ ^ _ ^ ^ ^ 

« ,l „r™ zyme aI ,0,000 unils/mL was , aken and (o 5 ^ ^ ^ ^ 

per reaction. The mixture was i„ cutolcd on ice for 5 

0 minutes (i.e. for 60 reactions add 

«50 „, enayme in oxygen free Tris-HC, buffer with 3.25 mL cofacto, solution,. 

mm, Sixty „, of the cnayme so.u.ion was combined with 20 p, of the tes, sofetion 
- each we,, of o ,6 we,, p,a,e. Rnal concentralions of fte m ^ ^ ^ ^ 

25, ,2.5, 6.25 and 2. , 2 ug/mL. The plates were preineuhated „„ ice for 1 0 mi, 
ML araehidonie acid (30 M M) was added and ineuhated for ,5 minutes at 3 / c . 

I000 M | Two M HC, was prepared by di,u,i„ 6 ,2.1 N HC. ,„ a , 00 mL storage 
bo..,e, 83.5 mL „„ ra . p „ re waler was addcd a „ d ^ ^ ^ ^ ^ ^ ^ ^ ^ 

™s stored ,„ a 1 00 mL storege hottle and p, a ced in the biosafty eahine, (a ,w ays ad d ac id 

last), rhe reaction was terminated by addinu 10 uL 2 MHri -a .- , 

y ' HCI - The final solution was 

used as the supernate for the PGE 2 assay. 

1000851 Pw nal f ^.m ^mmz^tM^ . The procedure 

flowed w as ,ha,esse„,i a „y desenbed by Hambetg, M. and Samuelsson, B. (J . BM 



minutes. 20 
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Cham. 1971. 246, 67 13-672 IV however i ( -» mm »„- i 

However a commercial, nonradioactive procedure was 

employed. 

100086, £qilip „, e „ t . freezer) . 30 o C (Fomia ModeI #F3797)> heated stjiT . ng pjate 

(VWR C ata.o g ,339.8-262, Rochester, NY), multichannel pipettor, ,2-Channe, (VWR 
Catalog #5350.-662, Rochester, NY), orbital shaker platform (Scienceware #F3704.- 
0000, Pequannock, NJ), Pipet Aid (VWR Cata.og #53498-.03, Rochester, NY), pipcttor , 
0.5 to 1 0 nL (VWR Catalog #4000-200, Rochester, NY), pipettor, ,00 to .000 M L 
(VWR Cata.o g #4000-208, Rochester, NY), pipettor, 2 to 20 ,L (VWR Cata.og #4000- 
202, Rochester, NY), pipettor, 20 to 200 nL (VWR Cata.og #4000-204, Rochester, NY), 
plate reader (Bio-tek Instruments Model #Elx800, Winooski, VT), PURELAB Plus 
Water Polishing System (U.S. Filter, Lowe.., MA), refrigerator, 4'C (Forma Mode. 
#F3775, Marietta, Ohio). 

100087, CWciv, R mgmK „,,„ Bllffm . p ros , ag|andir] Ei E| A Ki ,. Monodonal 
480-well (Cayman Chemical Catalog #5,40,0, Ann Arbor, M,). centrifuge >„be, 50 mL, 
conical, sterile (VWR Catalog #20, 71 ., 78, Rochcs,cr, NY), Dulbecco's Modifica.ion of 
Eagle's Medium (DMEM) (Mediated, Catalog #I0.0I3-CV, Hemdon, VA), graduated 
cylinder, 100 mL(VWR Catalog #247, ,-3,0, Rochester. NY>, KinrWipes (Kimberly 
Clark Catalog #34256, Roswell, OA), microfuge tubes, 1.7 mL (VWR Catalog #20, 72- 
698, Rochester, NY), penicillin/streptomycin (Medi.tech Cata.og #30-00, -C, Hemdon, 
VA), pipe, tips for 0.5 to 10 „L pipettor (VWR Ca,o,„g #53509-1 38, Rochester, NY), 
Pipe, tips for 1 00-1 000 „L pipe.tor (VWR Ca,o,„ g #535 , 2-294, Roehes.er, NY), pipe, 
tips for 2-20 pL and 20-200 pL pipettors (VWR Cato.og #535 ,2-260, Rochester, NY), 
pipets, 25 mL (Becon Dickinson Caudog #755,, Marietta, OH>, storage bottle, ,00 mL 
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<C0 8 C *W™-»»- NY,, storage boltle , l000 mL (Comins Ca[a|og 

0,395-IL, Corning. NV), uhra-pme „ ater (Resis(once . |g 

water). 

100088, «7e,W /w,,,, . E1A Buffer was prepared by diluting ,„ e ^ rf 
E.A Buffer Concent (via, M) lvi „, 90m| of u||ra . pure ^ ^ ^ ^ ^ ^ 

storage bottle and stored at 4°C. 

100089, The Wash Buffer was prepared by Wash Bufftr ^ ^ 
1 :400 w Wl u„ ra .p Ure waKr . „ 5 m|/|i(er ofTween 2o (v . a| wb ^ ^ ^ ^ 

syringe for accurate measurement), i.e. (For one li«er Wash Buffer add 2.5m, Wash 
Buffer Concentrate, 0.5m, Tween-20, and ,97m, U„ra-pure water, The .»,„„„„ was 
stored in a I liter storage bottle at 4°C. 

100090, The Proband,,, E 2 slandard was recons , jtuted as ^ ^ ^ ^ 
•ip was couihWd by repeated,, n„i„ 8 and e*pe„i„g the , ip severa , |imes „ ^ 
The tip was used to transfer ,00 pL of the PCE, Standard (vial #3) into a L7 
microfuge tube. 900p, UUra-pure waler was added „ fa ^ ^ ^ ^ ^ ^ 
was stable for -6 weeks. 

10009,, The Pros,ag,a„di„ E; acety,cho,i„es,e, ase tracer was reconsrituted as tbNows 
100 pL PGE, tracer (via, «, was U ke„ and mixed with 30 mL of the ETA Buffer in a 50 
mL centrifuge tube and stored a, 4»C The so,u,ion shou,d be used within Hve weeks. 

100092, The Prostaglandin E, n,o„oe,o„a, antibody was reconstituted as fo.lows 
>00pL PCE, Antibody (via, „> was taken and mixed with 30 mL of the EIA buffer in a 
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50 mL eemriAwc tube and stored a, 4C. This solution should be „ sed up wilhm 5 
weeks. 

100093, DMEM won penicilftn/streptomycin WM prepared by addin6 j ^ 
penicillin/streptomycin into 500 mL DMEM and stored at 4*C. 

1000,4, The plate was so, up as foftows: Each plate contained a mj „ imum ol , wo 
blanks ,B>, two „o„. sp eci„c binding wefts (NSB) t two maximum bindi „ g ^ ^ ^ 

an eight point standard curve run in duolica»«;i q»\ c ■- 

oupneate (S 1 -S8). Each sample was assayed at a 

minimum of lwo dllutions „„ d ^ ^ ^ ^ 

100095, The standard was prepared as follows: Eight ,.7 mL microuge tubes were 
labeled as tube I -8. 900 „L DMEM into was pu, in tube , and 500 pL DM£M ^ 
"bes ,00 pL of the PGE, standard was pu, into „ lbe , and mixed . Five . hundre(j 

repeated through tube 8. 

100096, Fifty microhm of EIA Bufferand 50p, DMEM were added into the NSB 
we,,, Fifty p, DMEM was added ,„ the a. wefts. Fifty microliters of so , utio „ ^ ^ 
from tube *8 and added ,„ both the lowest standard wefts (S8 ). Fifty microliters was 

- (Use the same pipe, tip f„ r a „ , of , he ^ ^ ^ <g ^ 
OP ,n each new standard by pipe.ing „p and down in t ba, slandard? Usj „ g , nw ^ 
50pl of each sample a, each dilution to the sample wefts). 

100097, Using the 1 2 channel pipetor, 50pl of the Prostaglandin E, 
acetyichobnesterase tracer was added ,„ each we,, except the Tota, Activity (TA) ond lhe . 
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(B) we,,. Using , he , 2 cha „ ne| p , pe|or ^ of ^ proswg|a ^ ^ 
-body was odded ,„ ea c„ well „ c£p , , he To , a , A£ , ivi[y ^ ^ ^ ^ ^ 

Bl a„ k «B, we„s. The pla.e w as covered wi|h plas , i£ fi|m ^ #?) ^ ^ ( ? 

hours at 4"C. 

100098, The pla.e was developed as follow,- „ ne 1M(lL via , of g,,^ ^ 
(v,l N , was recons^ed wi,K 50 m , 0 f u,^ water in . 50 mL ^ ft 

wi,h Wash Buffer using a U chap., pi P e„ or . Whundred 

Rengen, was added ,„ euch we,, using a , 2 channel pipeltor a „ d rf w ^ ^ 

(TA) well was then added to each well using a P 1 0 Th* m , 

"sing a pio. The plate was covered with a plastic 

film and placed on orbital shaker in the dark for 60-90 minutes. 

I00099J The plate was read in the Bio-tek plate render ». '. 

° wk plate reader at a s.ngle wavelength between 

405 and 420 „ m . Bef„ rc reading each plale, ,he ho,,.,, was wiped with . Kim wipe 

The p, ate should he read when ,he a hso,ha„ce of ,he wells is in the range of 0 ,. 0 , A „ 

if*, absorbance of ,he wells exceeds 1.5. wash a „d a dd fresh E„ mans . Reag e„ t and 
redevelop. 

1000,00, 0«- i n ati onof M edi„ m ,„ hlbitoryConcentration(ICio) ^ ^ 
■oh.bnory concen„ a ,i„„ „f lhe C0; hops ^ ^ ^ ^ ^ ^ ^ 

assessed using CalcuSyn (BIOSOFT hiosoft r„mi n.' . 

»'Osofl.com). This stanaical packnge performs 

" iP ' e d '" S d ° SC -*" - ta "-" - Medrnn Effecr nre.hods described b y T- 
C Chou and P. Tala , y (Trends pharmacol Sd 4 ^ ^ ^ ^ 

"Dose" a „d the "Bffecf i n lhe simplest ^ ^ ^ . ^ ^ 



34 



PCT/US2OO5/04I0I8 

concentration or dose of the compound and Cm is the median-effective dose signifying 
the potency. Cm is determined from the x-intercept of the median-effect plot. The 
fraction affected by the concentration of the test material is fa and the fraction unaffected 
by the concentration is fu (fu - . - The exponent m is the parameter sigmfying the 
sigmoidicity or shape of the dose-effect curve. It is estimated by the slope of the 
median-effect plot. 

1000,0,1 ThC TOdia "- el ' f «< P"» h a P'o. of x - ,o S (C) vs y - lo^a/fc) and is based „„ 
the lo g ari,h m ic form of Chou ■, median-effec, equation. The goodness of ft for ,„ e data 
.0 ,he median-el.ee, equation is represented by ,he linear correlation coefficient r of rne 
median-effect plo.. Usuaily. ,he experimental data from enzyme or receptor system, 
have r > 0.96, from tissue culture or enzyme work. 

10001021 Results - The medium inhibitory concentration of COX-2 inhibition by the 
C0 2 -extract of hops in the RAW 264.7 cell model was 0.24 »g/ mL (95% CI = 0. 16 - 
0.36). The same CC, extract of hops demonstrated a median inhibitory concentration of 
COX-. production of PGE2 of 25.5 pg/mL. Thus, a COX-./COX-2 specificity of 106 is 
observed. This COX-2 specificity is 2.7-fold greater than the COX-2 specificity 
demonstrated for pure humulone in the TNFalpha stimulation of MC3T3-E1 cells 
[Yamamoto, K. 2000. Suppression of cyc.ooxygenase-2 gene transcription by humu.on 
of bee hop extract studied with reference to glucocorticoid. FEBS Letters 465:103-106]. 
Such a .arge difference in COX-2 specificity between the pure compound and the 
complex mixture is unexpected and constitutes a novel finding. It is unusual .hat a 
complex mixture would contain greater specific b.ological activity than the most active 
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molecule. The inference is that an underlvin.. . . . 

imacriymg synergy among the bioactive molecules, 

including huniulone, is to account for such an effect. 



EXAMPLE 2 



Synergistic Inhibition of Prostaglandin E2 Production in Murine B Cells by 

Curcuminoids and an Extract of Hops 

1000 1 03) This example illustrates the superior COX-2 inhibitory potency and 
selectivity of the combination of curcuminoids and hops extract of the present invention 
compared to curcuminoids alone. 

10001041 Inhibition of COX-2 Mediated Production of PGE2 in RAW 264.7 Cells - 
Equipment - balancer, analytical, Ohaus Explorer (Ohaus Model #E01 140, 
Switzerland), biosafety cabinet (Forma Mode. #F12I4, Marietta, Ohio), pipettor, 100 to 
1000 M L (VWR Catalog #4000-208, Rochester, NY), cel. hand tally counter (VWR 
Catalog #23609-102, Rochester, NY), CO, incubator (Forma Model #F32.0, Marietta, 
Ohio), hemacytometer (Hausser Model #1492, Horsham, PA), microscope, inverted 
(Leica Model #DM IL, Wetz.ar, Germany), multichannel pipettor, .2-Channe, (VWR 
Catalog #5350.-662, Rochester, NY), Pipet Aid (VWR Catalog #53498-103, Rochester, 
NY), Pipettor, 0.5 to 10 M L (VWR Catalog #4000-200, Rochester, NY), pipettor, .00 to 
1000 M L (VWR Catalog #4000-208, Rochester, NY), pipettor, 2 to 20 M L (VWR Catalog 
#4000-202, Rochester, NY), pipettor, 20 to 200 M L (VWR Catalog #4000-204, 
Rochester, NY), PURELAB Plus Water Polishing System (U.S. Filter, Lowell, MA), 
refrigerator, 4°C (Forma Mode. #F3775, Marietta, Ohio), vortex mixer (VWR Catalog 
#33994-306, Rochester, NY), water bath (She. Lab Mode. #.203, Cornelius, OR). 
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10001051 Cells, Chemicals, Reage.m and Bujfers - Cell scrapers (Corning Catalog 
#3008, Corning, NY), dimethylsulfoxide (DMSO) (VWR Catalog #5507, Rochester, 
NY), Dulbecco's Modification of Eagle's Medium (DMEM) (Mediatech Catalog #10- 
013-CV, Hemdon, VA), fetal bovine serum, heat inactivated (FBS-HI) (Mediatech 
Catalog #35-01 1-CV, Hemdon, VA), ^polysaccharide (LPS)(Sigma Catalog #1-2654, 
St. Louis, MO), microfuge tubes, 1 .7 mL (VWR Catalog #201 72-698, Rochester, NY), 
penicillin/streptomycin (Mediatech Catalog #30-001-CI, Hemdon, VA), pipet tips for 0.5 
to 10 M L pipettor (VWR Cato.og #53509-138, Rochester, NY), pipet tips for 100-1000 
ML pipettor (VWR Cato.og #535 1 2-294, Rochester, NY), pipet tips for 2-20 M L and 20- 
200 pL pipettors (VWR Catolog #53512-260, Rochester, NY), pipets, .0 mL (Becton 
Dickinson Catalog #755 1 , Marietta, OH), pipets, 2 mL (Becton Dickinson Catalog 
#7507, Marietta, OH, pipets, 5 mL (Becton Dickinson Catalog #7543, Marietta, OH), 
RAW 264.7 Cells (American Type Culture Collection Catalog #TIB-71, Manassas, VA), 
test compounds (liquid C0 2 hops extract from Hopunion, Yakima, WA), tissue culture 
plates, 96-we.l (Becton Dickinson Catalog #3075, Franklin Lanes, NJ), Ultra-pure water 
(Resistance =1 8 megaOhm-cm deionized water). 

1000,061 Ge " eral Pro ^ure - RAW 264.7 cells, obtained from ATCC, were grown in 
DMEM medium and maintained in log phase growth. The DMEM growth medium was 
made as follows: 50 mL of heat inactivated FBS and 5 mL of penicillin/streptomycin 
were added to a 500 mL bottle of DMEM and stored at 4>C. This was warmed to 37 °C 
in a water bath before use and for best results should be used within three months 

10001071 On day one of the experiment, the log phase 264.7 cells were plated at 8 x I0 4 
cells per well in 0.2 mL growth medium per well in a 96-well tissue culture plate. After 

37 



PCT/US2005/04I018 



was removed and 



6 to 8 hours post platinu 100 til Mf„, A .r ^ 

K b> luu of growth medium from each well 

rcp.aced with 100 pL fresh medium. A 1.0 mg/mL s„,„ t io„ of LPS, which was used ,o 

induce ,he expression of COX-2 in ,he RAW 204.7 cel,s, was prepared by diss„,vi„ s , .„ 

n-gofLPSin I mLDMSO. II was mixed until dissolved and stored a. 4T. 

Immediately before use, it was thawed a, room temperature or in a 37°C water bath. 

1000.08, On day two of the experiment, the tes, materials were prepared as I000X 
stock in DMSO. For example, if ,he final concentra.ion ofthe res. material was to be ,0 
Mg/mL, a 10 mg/mL stock was prepared by dissolving 10 mgof the test material in I mL 
ofDMSO. Fresh tea, materials were prepared on day 2 of the experiment In I 7 mL 
microbe rubes, I mL DMEM without FBS was added to obtain test concentrations of 
005, 0. 10, 0.5, and 1.0 Mg /mL. 2 pL of the IO0OX DMSO stock of the test material 
added to the I mL of medium without FBS. The tube contained the final 
of the test material was concentrated 2-fold. The tube was placed in incuba.or for 1 0 
minutes to equilibrate. 

1000109) One-hundred mL of medium was removed from each well of the cel. p.ates 
prepared on day one. One-hundred mL of equilibrated 2X final concentration the test 
compounds were added to ce.ls and incubated for 90 minute, LPS in DMEM without 
FBS was prepared by adding 44 p.L ofthe I mg/mL DMSO stock to .0 mL of medium. 
For each well of cells to be stimulated, 20 pL of LPS (final concentration of LPS is 0.4 
Mg/mL of LPS) was added. The LPS stimulation was continued for 24 hours, after 
which the supernatant medium from each well was transferred to a clean microfuge tube 
for determination ofthe PGE2 content in the medium. 



was 



concentration 
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1000, ,0| Determination of COX-, Enzyme Inhibition by Cretinoids and hops 
extract • The ability of a .est material » inhibit COX-1 synthesis of PGE2 was 
determined essentially as described by Noreen, Y, =, al. (j. Nat. Prod. 61, 2-7, 1 998). 
I0OOH 1 1 £„„/„„<„, . balancer (2400 g _ Accu|ab V| _ 2400 ywR ^ 1 237-300, 

Rochester, NY), balancer, analytical, Ohaus Explorer (Ohaus Model #EOI 140, 
Switzerland), biosafety cabinet (Forma Model #FI2I4, Marietta, Ohio), Freezer, .30°C 
(Fontra Mode, #F3797), Freezer, « Ultralow (Fomra Mode, #F85,6, Marietta, OH), 
heated stining plate (VWR Catalog #339,8-262, Rochester, NY), ice maker (Scotsman ' 
Model #AFE400A- 1 A, Fairfax, SC), multichannel pi P e„or, ,2-Channel (VWR Catalog 
#53501-662, Rochester, NY), Multichannel Pipettor, 8-Channel (VWR Catatog #5350,. 
660. Rochester, NY,, orbital shaker platform (Scienceware #F3704 1 -0000, Pequannock, 
W), pH meter (VWR Catalog #3322 1-0,0, Rochester, NY), pipe, aid (VWR Cata.og ' 
#53498-103. Rochester, NY), pipettor, 05 to 10 M L(VWR Catalog #4000-200, 
Rochester, NY), pipenor. ,00 to 1000 pL (VWR Catalog #4000-208, Rochester, NY), 
Pipettor, 2 to 20 pL (VWR Catalog #4000-202, Rochester, NY), pipettor, 20 ,o 200 M L 
(VWR Catalog #4000-204, Rochester, NY), PURELAB Plus Water Polishing System 
(U.S. Filter, Lowell, MA), refrigerator, 4°C (Fomra Model #F3775, Marietta, Ohio), 

vacuum chamber (Sigma Catalog #71 s dm a r • »^ 

i e ^aiaiog ffZJ5, 407-4, St. Louis, MO), vortex mixer (VWR 

Catalog #33994-306, Rochester, NY) 

10001121 S " PP ' ieS ■ "-Well, round-bottom plate (Nalge Nunc #267245. 

Rochester, NY), arachidonic acid (Sigma Catalog #A-3925, St. Louis, MO), centrifuge 
tubes, . 5 mL, conical, sterile (VWR Catalog #20171-008, Rochester, NY), COX- 1 
enzyme (ovine) 40,000 umts/mg (Cayman Chemica, Catalog #60.00, Ann Arbor, Ml), 
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dimethylsulfoxide (DMSO) (VWR Canu., a«m D u k,^,x , 

catalog #5507, Rochester, NY), ethanol 1 00% 

(VWR Catalog #MK701908, Rochester, NY), epinephrine (Sigma Catalog #E-4250, St. 
Louis, MO), glutathione (reduced) (Sigma Catalog U G-6529, St. Louis, MO), graduated 
cylinder, 1 000 mL (VWR Catalog #247 , , -364, Rochester, NY), hematin (porcine) 
(Sigma catalog # H-3281, St. Louis, MO), hydrochloric acid (HCI) (VWR Catalog 
#VW3llO-3, Rochester, NY), Kim Wipes (Kimberly Clark Catalog #34256, Roswetl, 
GA), microfuge tubes, 1 .7 mL (VWR Catalog #201 72-698, Rochester, NY), NaOH 
(Sigma Catalog #S-588t, St. Louis, MO), pipe, tips for 0.5 to 10 pL pipettor (VWR 
Catolog #53509-138, Rochester, NY), pipe, tips for , 00 - 1 000 pL pipettor (VWR 
Catolog #535.2-294, Rochester, NY), pipet tips for 2-20 M L and 20-200 pL pipettors 
(VWR Catolog #53512-260, Rochester, NY), prostaglandin E2 (Sigma Catalog # P- 
5640, St. Louis, MO), prostaglandin F2alpha (Sigma Ca,alog # P-0424, St. Louis, MO), 
stir bar, magnetic (VWR Catalog #58948-193, Rochester, NY), storage bottle, 1000 mL 
(Corning Cata.og #. 395-1 L, Coming, NY), storage bottle, 100 mL (Corning Cata.og 
#1 395-100, Coming, NY), C0 2 extract of hops (Hopunion, Yakima, WA), Tris-HCl 
(Sigma Catalog #T-594 1 , St. Louis, MO), ultra-pure water (Resistance =.8 megaOhm- 
cm deionized water). 

1000 1 13| General Procedure - Oxygen-free 1 0M Tris-HCl buffer (pH 8.0) was 
prepared as follows. In a 1000 mL beaker, .2.1 Ig Tnzma HCI was dissolved into 900 
mL ultra-pure water. The beaker was placed on a stir plate with a stir bar. NaOH was 
added unti. the pH reached 8.0. The vo.ume was adjusted to a final vo.ume of .OOOmL 
and stored in a 1000 mL storage bottle. 
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1000. ,4, The Tris-HC. buffer was placed into a vacuum chamber with the top loosened 
and the air pump was turned on until ,he buffer stopped bubbling. The vacuum chamber 
was then turned off and the storage bottle was tightly covered. This step was repeated 
each time when oxygen-free Tris-HCI buffer was used. 

1000. 15| One mL cefaclor solution was prepared by adding 1.3 mg (-) epinephrine, 0.3 
mg reduced glutathione and 1 .3 mg hematin to I mL oxygen free Tris-HC. buffer. The 
solutions of the test materia, were prepared as needed, i.e. ,0 mg of aspirin was weighed 
and dissolved into I mL DMSO. 

10001161 Enzymes, i.e. prostaglandin E2 or prostaglandin F2alpha, were dissolved in 
oxygen free Tris-HC. buffer as follows, i.e. on ice, 6.5 uL of enzyme at 40,000 units/mL 
was taken and added to 643,5 uL of oxygen free Tris-HC. buffer. This enzyme solution 
is enough for 60 reactions. The COX-. enzyme solution was prepared as follows: In a 
15 mL centrifuge tube, 10 uL COX-1 enzyme at 40.000 units/mL was added to oxygen 
free Tris-HCI with 50 uL of the cofactor solution per reaction. The mixture was 
incubated on ice for 5 minutes. For 60 reactions, 650 uL enzyme were added in oxygen 
free Tris-HCI buffer with 3.25 mL cofactor solution. 

10001171 Sixty microliters of the enzyme solution were combined with 20 uL of the 
test solution in each we., of a 96 we,, plate. Final concentrations of the test solutions 
were .00, 50, 25, ,2.5, 6.25 and 3,2 ,g/mL. The plates were preincubated on ice for .0 
minutes. Twenty uL arachidonic acid (30 M M) was added and incubated for 15 minutes 
at 37°C. 
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1000, ,8, Two M HC1 was prepared by diluting 12.1 N HC1 in a , 00 „,L storage bo„,e. 
83.5 mL u„ra-pure water was added and then 16.5 mL 12.1 N HC1 was added. It was 
stored in a ,00 mL s.orage bottle and placed in the Biosafty cabinet. The reaction was 
terminated by adding 10 pL 2 M HCl T!,e flna, solution was used as lhe ^ fa 
the PGE2 assay. 

|000> >9| Determination of PGE2 Concentration in Medium - The procedure followed 
was 0m essentiaMy described by Hamberg, M. and Samuelsson, B. (J. Bio,. Cbem. ,97 , . 
246, 6713-6721); however a commercial, nonradioactive procedure was employed. 
1000.20, . freezer , . 30=c (Forma M(xJe| hMKd ^ ^ 

(VWR Caralog #339 1 8-262, Rochester, NY), multichannel pipefor, , 2-Chan„el ,VW R 
Catalog.5350,-662, Rochester, NY), orbital shaker platform (Sciencewa re #F3704l- 
0000, Peouannock, NJ), Pipe, Aid (VWR Catalog #53498-103, Rochester, NY), pipettor, 
0.5 ,„ ,0pL(VWRCa,a,og#4000-200, Rochester, NY), pipertor, ,00,o .OOOpL 
(VWR Catalog #4000-208, Rochester, NY), pipettor, 2 to 20 pL (VWR Catalog #4000- 
202, Rochester, NY), pipettor, 20 to 200 pL (VWR Catalog #4000-204, Rochester, NY), 
plate reader (Bio-tek Instruments Model #Elx800, Winooski, VT), PURELAB Plus 
Water Polishing System (U.S. Filter, Lowell, MA), refrigerator, 4°C (Forma Model 
#F3775, Marietta, Ohio). 

1000. 2. , C/,e„,ca/ t , *e„ 4 .e„ K „,,„ Buffer, - Prostaglandin E2 EIA Kit-Monoclonal 
480-we.l (Cayman Chemical Catalog* 514010. Ann Arbor, Ml,, centrifuge tube. 50 mL. 
conical, sterile (VWR Catalog #20, 7,-178. Rochester, NY), Dulbecco's Modification of 
Eagle's Medium (DMEM) (Mediated, Catalog #10-0,3-07, Memdon. VA). graduated 



42 



PCT/US20U5/041018 

cylinder, 100 mL (VWR Catalog #2471 1-310, Rochester, NY), KimWipes (Kimberly 
Clark Catalog #34256, Roswell, GA), microfuge tubes, 1 .7 mL (VWR Catalog #201 72- 
698, Rochester, NY), penicillin/streptomycin (Mediatech Catalog #30-00 1 -CI, Herndon, 
VA), pipet tips for 0.5 to 10 uL pipettor (VWR Catolog #53509-1 38, Rochester, NY), 
pipet tips for .00-1000 »L pipettor (VWR Catolog #53512-294, Rochester, NY), pipe, 
tips for 2-20 uL and 20-200 uL pipettors (VWR Catolog #53512-260, Rochester, NY), 
pipets, 25 mL (Becton Dickinson Catalog #7551, Marietta, OH), storage bottle, 100 mL 
(Corning Catalog # 1 395- . 00, Corning, NY), storage bottle, 1 000 mL (Corning Catalog 
#!395-IL, Coming, NY), ultra-pure water (Resistance =1 8 megaOhm-cm deionized 



water). 



1000122) General Procedure - EIA Buffer was prepared by diluting the contents of the 
EIA Buffer Concentrate (vial #4) with 90ml of Ultra-pure water. Vial #4 was rinsed 
several times to ensure all crystals had been removed and was then placed into a 1 00 mL 
storage bottle and stored at 4°C. 

1000123] The Wash Buffer was prepared by diluting Wash Buffer Concentrate (vial #5) 
1 :400 with Ultra-pure water. 0.5 ml/liter of Tween 20 (vial #5a) was then added (using a 
syringe for accurate measurement). To prepare one liter of Wash Buffer add 2.5ml 

* 

Wash Buffer Concentrate, 0.5ml Tween-20, and 997ml Ultra-pure water. The solution 
was stored in a I liter storage bottle at 4°C. 

1000124] The Prostaglandin E2 standard was reconstituted as follows. A 200 M L pipe, 
tip was equilibrated by repeatedly filling and expelling the tip several times in ethanol. 
The tip was used to transfer 100 uL of the FGE2 Standard (vial #3) into a 1.7 mL 
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microfuge tube. 900 M I Ultra-pure water was added to the tube and stored at 4"C, which 
was stable for ~6 weeks. The Prostaglandin E2 acetylcholinesterase tracer was 
reconstituted as follows. .00 uL PG E2 tracer (vial U2) was mixed with 30 mL of the EIA 
Buffer in a 50 mL centrifuge tube and stored at 4°C. 

10001251 The Prostaglandin E2 monoclonal antibody was reconstituted as follows. 
IOOmL PGE2 Antibody (vial #,) was mixed with 30 mL of the EIA buffer in a 50 mL 
centrifuge tube and stored at 4°C. 

1000.261 DMEM with penicillin/streptomycin was prepared by adding 5 mL 
penicillin/streptomycin into 500 mL DMEM and stored at 4°C 

1000127] The plates were set up as follows: Each plate contained a minimum of two 
blanks (B), two non-specific binding wells (NSB), two maximum binding wells (B„), and 

an eight point standard curve run in duplicate m cs^ c i 

" ail P" cat e (M-S8). Each sample was assayed at a 

minimum of two dilutions and each dilution was run in duplicate. 

10001281 The standard was prepared as follows: Eight 1 .7 mL microfuge tubes were 
labeled as tubes 1-8. 900 uL DMEM into was added to tube 1 and 500 uL DMEM to 
tubes2-8. .00 uLofthe PGE2standardwasaddedtott.be 1 and mixed. Five-hundred 
mL of solution was taken from tube 1 and put into tube 2, and this process was repeated 
through tube 8. 

1000.29, Fifty mL EIA Buffer and 50u. DMEM were added into the NSB wells. Fifty 
Ml DMEM was added to the B () wells. Fifty mL of solution was taken from tube # 8 and 
added to both the lowest standard wells (S8). Fifty mL was taken from tube #7 and 
added to each of the next two wells. This was continued through to tube #1. The 
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pipet tip was used for aJI 8 of the standards making „, w , 

making iU re to equ.l.brate the tip in each new 

standard by pipeting up and down in ,| la , standard. Using a P200 50,,. f „ , 

*» d 1 zuu > Styil of each sample at 

each dilution was added to the sample wells. 

1000,30, Using a ,2 ehanne, pipe,o, 50,, of ,he P ro s ,ag,a„„i„ E2 
— was added ,„ each we,, e , ccpt lhe Tou , ^ ^ ^ ^ ^ ^ ^ 
Us.ng ft. , 2 channe, pipe,„r, 50) „ of Pros|ae , an(ljn £2 ^ ^ 

added t0 each we,, e*cep, ,he Tea, Acivi* (TA) , , he (NSB) , ^ lhe ^ ^ 
The p,a,e was covered wi,h p,as,ic fi, m (item #7) and jncuba , e<) for (| ^ ^ ^ 

1000.31, The p,a,es were deveioped as f„„„ws: one ,00 M L via, of Bin—.. Reagent 
("a, M) was reco„s,i,„,eo wi,h 50 of Uta-pure wa.er i„ a 50 mL cenhifuge , ub e „ 

times with Wash Buffer uciW <i 1 1 ^u, i • 

BUI.er us.ng a 12 channel p,pe«or. Two-hundred mL of Ellman's 

«**y (TA) we„s was ,hen added ,o each we,, using a P, 0 pipe,,. The plale was 

1000,32, The p,a,e was read in ,he Bi„.,e k p,a« reader a, a sing, wave.eng.h he,„ec„ 

405 and 420 nm. Before reading each nla.e th» i™„ 

u.ng each plate, the bottom was wiped with a Kim wipe. 

The plate should be read when the absorbance of the welic ■ ■ >u 

romance or the wells is in the range of 0.3-0.8 A.U. 

If the absorbance of the wells exreprWi 1 « .1 

wens exceeded 1.5, they were washed and fresh Ellmans' 

Reagent was added and then redeveloped. 

1000,33, Ca,c,a,io„ of synergy and cnroina.ion index - Synergy he,wee„ , he 
carcinoids and andrographohde was assessed using Ca.cuSyn (B.OSOFT, 
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biosoft.com). This statistical package performs multiple drug dose-effect calculations 
"sing the Median Effect methods described by T-C Chou and P. Talaly (Trends 
Pharmacol. Sci. 4:450-454), hereby incorporated by reference. 

10001341 Briefly, it correlates the "Dose" and the "Effect" in the simplest possible 
form: fa/A. - ( C /Cm)m, where C is the concentration or dose of the compound and Cm is 
the median-effective dose signifying the potency. Cm is determined from the x-intercept 
of the median-effect plot. The fract.on affected by the concentration of the test material 
is fa and the fraction unaffected by the concentration is fu (fu = 1 - fa). The exponent m 
is the parameter signifying the sigmoidicity or shape of the dose-effect curve. It is 
estimated by the slope of the median-effect plot. 

10001351 The median-effect plot is a plot of x- log(C) vs y = | og (f a /f u ) and is based on 
the logarithmic form of Chou's median-effect equation. The goodness of fit for the data 
to the median-effect equation is represented by the linear correlation coefficient r of the 
median-effect plot. Usually, the experimental data from enzyme or receptor systems 
have an r > 0.96, from tissue culture an r > 0.90 and from animal systems an r > 0.85. 

|000136| Synergy of test components is quantified using the combination index (CI) 
parameter. The CI of Chou-Talaly is based on the multiple drug-effect and is derived 
from enzyme kinetic models (Chou, T-C. and Talalay, P. (1977). A simple generalized 
equation for the analysis of multiple inhibitions of Michaelis-Menten kinetic systems. J. 
Biol. Chem. 252:6438-6442). The equation determines only the additive effect rather 
than synergism or antagonism. However, we define synergism as a more than expected 
additive effect, and antagonism as a less than expected additive effect as proposed by 
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Cho and Talalay in 1983 (Trends Phamiacol. Sci. (1 983) 4:450-454). Using the 
designation of CI = 1 as the additive effect, we obtain for mutually exclusive compounds 
that have the same mode of action or for mutually non-exclusive drugs that have totally 
independent modes of action the following relationships: CI < 1, = 1, and > I indicating 
synergism, additivity and antagonism, respectively. 

|000137| Expected median inhibitory concentrations of the two-component 
combinations were estimated using the relationship: 

[1/Expected IC 5 o] = [A/IC 50 A] + [B/IC 50 B] 

where A = mole fraction of component A in the combination and B = the mole fraction 
of component B in the combination. 

|000138| The observed and expected median inhibitory concentrations for curcumin 
and hops extract for PGE2 production by COX-2 in the RAW 264.7 cell assay were 
determined. While the expected IC 5() for the 10:1 combination ofcurcum and hops 
extract was 1 .6 ug/mL, the observed value was 0.77 ug/mL or 2-fold greater. This level 
of difference was unexpected and constitutes a novel finding for the combined COX-2 
inhibitory activity of the 1: 1 0 combination of curcumin and hops 



extract. 



|000139| Statistical analysis of inhibition of COX-2 production of PGE2 in the RAW 
264.7 cell model for the 1 : 1 0 combination of curcumin and hops extract was determined. 
The CI for this combination was 0.490, 0.472 and 0.454, respectively, for the IC 50 , IC 75 
and IC*,. These CI values indicate strong synergy between curcumin and hops extract 
over the complete dose-response curve. 
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[0001401 The medium inhibitory concentration of COX-2 by curcumin alone in the 
RAW 264.7 cell model was 4.01 M g/mL. Inhibition of COX-1 enzyme activity by 
curcumin was somewhat higher with an IC 50 of .0.0 ug/mL. Hops extract exhibited an 
IC 50 of PGE2 inhibition by COX-2 of 0.21 ug/mL and an IC 50 for COX-1 enzyme 
inhibition estimated at 6.25 M g/mL; the COX-2 specificity of curcumin alone was 2.5 and 
for hops extract, it was 29.5. Eleven formulations of curcumin and hops extract 
exhibited COX-2 specificity ranging from 48.6 to 1 1 .2, with a median COX-2 specificity 
of 1 7.4. All of the combinations of curcumin and hops extract unexpectedly 
demonstrated COX-2 specificity greater than the nomina. 5.0 suggested as the minimum 
for pharmaceutical products designed to limit PGE2 production specifically through 
inhibition of COX-2. This finding indicates that combinations of curcumin and a hops 
extract could function as potent anti-inflammatory formulations without the Gl side 
effects seen with COX-1 inhibition. 



EXAMPLE 3 



Normalization of Joint Functioning Following Trauma 
1000141) A representative composition of the present invention as a dietary supplement 
would be in an oral formulation, i.e. tablets, that would supply one of the following 
combinations: (a) 1 5 mg curcuminoid/kg per day and 6.0 mg humulone/kg per day; (b) 
1 5 mg curcuminoid/kg per day and 6.0 mg upulons/kg per day; (c) 1 5 mg 
curcuminoid/kg per day and 6.0 mg dihydroisohumulones/kg per day. Normalization of 



jomt movement following physical trauma due to exercise or repetitive movement stress 
would be expected to occur following two to ten doses. This result would be expected in 
all animals. 
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EXAMPLE 4 

Clinical Effectiveness of Lotion Formulations in the Treatment of Acne Rosacea 
10001421 A lotion designed to contain one of the following: (a) 0. 1% vvt curcuminoids 
and 0.5% humulonc; or (b) 0. 1% wt curcuminoids and 0.5% lumulone is applied to 
affected areas of patients who have exhibited acne rosace as diagnosed by their health 
practitioner and confirmed by an independent board-certified dermatologist. Self- 
evaluation tests are administered one week prior to the study to quantify the surface 
affected and redness. In addition, similar variables are scored by the professional clinical 

m 

staff not aware of the patients treatment status. These evaluations are repeated on Days 
0, 7, 14 and 21. 

|000143| Patients are randomly assigned to the test formulation or placebo at the start 
of the study. The test formulation and placebo are applied to the affected area one or two 
times per day. Treatment for health conditions such as diabetes, hypertension, etc. is 
allowed during the study. Scores are statistically compared between the test formulation 
and the placebo for each of the four observational periods. Patients treated with the 
composition of the present invention in a lotion formulation are considered improved if 
the patients' scores improve by greater than 20% from the pre-test scores within each 
category evaluated. The percentage of persons exhibiting improvement is compared 
between the combination formulations and the placebo control. The difference between 
the two groups is considered statistically significant if the probability of rejecting the null 
hypothesis when true is less than five percent. 
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EXAMPLE 5 

Clinical Effectiveness of Lo,,o„ Formulation i„ „, e Trca , men , of 
1000,44, Tn,s example is perfornted in the same manner as described in Example 4, 
except m„ the composition is applied ,„ affected areas of patients who have exhibited 
Psoriasis as diagnosed by their own p rac , illoncr and con „ m , eJ „ y ^ ..^^ ^ 

certified dermatologist. Self-eval„a,i„„ tesls are administered one week prior to the 
study ,„ (| „a„,i fy „, e surfacc arca ^ ^ ^ ^ ^ 

vanabics are scored by the professional clintca, staff no, aware of the pahen.s treatment 
status. These evaluations are repealed on Days 0, 7, 30 and 60. 

1000,45, Patients are randomly assigned l0 ,he tes, formulation or placebo a, the start 
of the study. The tes, formulation and placebo are applied ,„ the affected area one or two 
'imes pe, day. Treatment fo, health conditions such as diabetes, hypertension, e.c. i s 
allowed during the study. Scores are statistiea.ly compared between the tes, formulation 
and the placebo for each of the four observational period, Patients treated with the 
composition of the present invention as the tes, ,„,i„„ f omulalion are co „ sidered 
improved if the patients' scores improve by greater than 20% from the pre-test scores 
within each category evaluated. The percentage of persons exhibiting improvement is 
compared between the tes, formulation and the placebo control. The difference between 
-be twogmups is considered statistically significant if ,he probabihry of rejecing ,he „„„ 
hypothesis when true is less than five percent. 



EXAMPLE 6 



Clinical Effectiveness of a Population in the Treatment of Alzheimer's Disease 
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|000I46| An oral formulation as described in Example 3 is •„. ■ • . J 

mpie J ,s Jdministered to patients 

who h a ve manifest an eariy surge of A. 2 heimer, Disease (AD) _ as by ^ 

pracmioner and confirmed by an independen, board-cerri fied „eu r0 , ogist . Tlvo w ^ 
before ,he c.inica, tri a,, , h . pa „en, s undetg0 appropria , e psvchoneuro , og . ^ ^ ^ 
.he Mini Me„,al S ,a,us Exam (MMSE), ,he Alzheimer Diseast Assessme „, ^ 
(ADAS), ,he Bo*. Na„,i„ 8 Tea, (BNT), and ,be Token T est (TT). Neur^ychologica, 
•« are repeated on Day 0, 6 weeks and 3 mon.ns of ,he clinical .rial. The ,es, S are 
performed by neuropsychobgisfs who are no, aw a ,e of ,he pa,ien,Y,rea,men, regimen. 
1000.47, Pa,ie„ ts are randomly assigned ,„ ft. m rarmulaljon „ p|acebQ ^ fc ^ 

or ,he s.udy. The ,es, fo,mu, a ,io„ and placebo are ,ake„ orally one or ,wo Umes per day 
Trea,men, for condi.ions such as diabctes , ^ . $ ^ ^ ^ ^ 

Scores are s t a,is,ic all y compared between ,he ,es, f„rmu la ,i 0 „ and the placebo „ each 
of ,he ,hree „bserv a ,i„ na | periods. Wi,ho„, treatmenl , the natlm| ^ of ^ h 
signified deieriora.ion in ,be ,es, scores during ,be conrae of ,he c,i„ic a , irial. Patlents 
>.ea,ed wi,h ,he composition of ,be prcsen, invention as ,he ,es, formul at i„„ are 
considered .mproved if.be patient scores remein ,he s a me or improve during ft. 
course of the clinical trial. 



EXAMPLE 7 



Oral Formulation in the Treatment and Prevention of Colon 



Cancer 



I000J48| An oral formulation as describe.) in p», m „u -, • ... 

aescnoed in Example 3 is administered to patients 

who have manifested an early stage of colon cancer as diagnosed by the, own 
practitioner and confirmed by an independent board-certified oncologist. 
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[0001491 Patients arc randomly assigned to the test formulation or a placebo at the start 
of the study. The test formulation and placebo are taken orally one or two times per day. 
• Treatment for conditions such as diabetes, hypertension, etc. is allowed during the study. 
Endoscopic evaluations are made at one, two, six and twelve months. Evidence of 
reappearance of the tumor during any one of the four follow-up clinical visits is 
considered a treatment failure. The percentage of treatment failures is compared 
between the test formulation and the placebo control. Under the experimental conditions 
described, the test material is expected to decrease the tumor incidence with respect to 
the control group. The difference between the two groups is considered statistically 
significant if the probability of rejecting the null hypothesis when true is less than five 
percent. 



EXAMPLE 8 



Oral Formulation for the Treatment of Irritable Bowel Synd 



rome 



10001501 An oral formulation as described in Example 3 is administered to patients 
who have manifested irritable bowel syndrome as diagnosed by their practitioner. 
Normal bowel functioning is restored within 24 hours. 



EXAMPLE 9 



Normalization of Joint Functioning in Osteoarth 



ritis 



1000,5,1 Usi " g c °"V«i'io"S described in Example 3no™alization of join, stiffness 
due ,o osteoarthritis occurs .Mowing five to twenty doses, in the presence or absence of 
glucosamine orchondroirin sulfate. ,„ addition. lhe composition does no, interfere with 
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the normal joint rebuildingeffectsof.he.se two proteoglycan constituents, unlike 
traditional non-steroidal anti-inflammatory agents. 

10001521 SUmmar y> one embodiment of the present invention is a composition for 
inhibition of inducible COX-2 activity and having minimal effect on COX-1 activity, 
said composition comprising, as a first component an effective amount of a curcuminoid 
species and an effective amount of a second component selected from the group 
consisting of an alpha-acid species and a beta-acid species or derivatives thereof. The 
curcuminoid species is curcumin, demethoxycurcurmin, or bisdemethoxycurcumin. the 
alpha-acid species is preferably humulone, cohumulone, isohumulone, isoprehumulone, 
hulupone, adhumulone, xanthohumol A or xanthohumol B. The beta-acid species is 
preferably lupulone, colupulone, adlupulone, tetrahydroisohumulone, 
hexahydrccolupulone or dihydro-isohumulone. The first or the second components of 
the present composition may be of pharmaceutical grade or derived from plant(s) or plant 
extract(s). The first or second components may also be conjugated with a compounds 
such as mono- or di- saccharides, amino acids, sulfates, succinates, acetates or 
glutathione. The compositions of the present invention may be formulated in a 
pharmaceutical^ acceptable carrier and contain additives such as antioxidants, vitamins, 
minerals proteins, fats, carbohydrates, glucosamine, chondrotin sulfate or aminosugars. 

10001531 Other embodiments of the present invention includes methods of dietary 
supplementation of the compositions of the present invention to reduce the symptoms in 
animals suffering from symptoms of inflammation. The composition is formulated in a 
dosage form such that said administration provides from 0.00 1 to 30.0 mg body weight 
per day of each curcuminoid species, and from 0.5 to 20.0 mg/kg bodyweight per day of 
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alpha-acid species or beta-acid species. The composition is administered in an amount 
sufficient to maintain a serum concentration of 0.1 to 50 uM of each curcuminoid 
species, and from 0.001 to 50 uM of each alpha-acid species or beta-acid species. The 
animal may be humans, non-human primates, dogs, cats, birds, reptiles, amphibians, 
horses or ruminants. The administration may be an oral, parenteral, topical, transdermal 
or transmucosal delivery system. 

1000,541 Thus ' amo "K thc vari °us formulations taught there has been disclosed a 
formulation comprising curcuminoids, as the first component, and a second compound 
selected from the group consisting of alpha-acids and beta-acids. These combinations 
provide for a synergistic anti-inflammatory effect in response to physical or chemical 
injury or abnormal immune stimulation due to a biological agent or unknown etiology. It 
will be readily apparent to those skilled in the art that various changes and modifications 
of an obvious nature may be made without departing from the spirit of the invention, and 
all such changes and modifications are considered to fall within the scope of the 
invention as defined by the appended claims. Such changes and modifications would 
include, but not be limited to, the incipient ingredients added to affect the capsule, tablet, 
lotion, food or bar manufacturing process as well as vitamins, herbs, flavorings and 
carriers. Other such changes or modifications would include the use of other herbs or 
botanical products containing the combinations of the present invention disclosed above. 
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What is Claimed Is: 



I A method of treating diabetes, comprising administering to an individual having 
diabetes a composition comprising a hops extract. 



2. The method of claim 1, wherein said hops extract is a C0 2 e 



extract. 



3. A method of treating diabetes, comprising administering to an individual having 
diabetes a composition comprising a first component selected from the group consisting 
of alpha acids and beta acids and a second component selected from the group consisting 
of alpha acids, beta acids, essential oils, fats and waxes, with the proviso that the first 
component and second component are not the same compound. 

4. The method of claim 3, wherein the first or second component is made from a hop 
extract prepared by C0 2 extraction. 

5. The method of claim 3, wherein the alpha acids are selected from the group consisting 
of humulone. cohumulone, isohumulone, isoprehumulone, hulupone, adhumulone, 
xanthohumol A and xanthohumol B. 

6. The method of claim 3, wherein the beta acids are selected from the group consisting 
of lupulone, colupulone. adlupulone, tetrahydroisohumulone, hexahydrocolupulone, and 
dihydro-isohumulone. 

7. The method of claim 3, wherein the essential oils are selected from the group 

consisting of myrcene, humulenc. bela-caryophyleen, undecane-2-on, and 2-methyl-but- 
3-en-ol. 
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8. The method of claim 3, wherein said composition is formul a • 

s rorm «lated in a pharmaceutical^ 

acceptable carrier. 



9. The method of claim 3. where,,, said composition further comprises one o, more 
members se.ec.ed from ,he group co„ sis ,i„ 8 of antioxidants, vitamins and minerals. 



or more 



10. The method of claim 3, wherein said composition further comprise, one 
members selected from ft. group c011sisli „ s „ f ^ ^ 

glucosamine, chondrotin sulfate and aininosugars. 

H A method of treating diabetes, comprising administering to an individual having 
diabetes a composition comprising 30 to 60 percent alpha acids and ,5,o4 S percent beta 
acids. 



12. The method of claim 1 1. w „ £rei „ , he alpha acids „, ^ ^ ^ ^ ^ ^ ^ 
extract prepared by C0 2 extraction. 

13. The method of claim 12 wherein i-h* rn u„ 

wnerem the C0 2 hop extract contains 0 to 6 percent 

essential oils and 2 to 8 percent fats and waxes. 

14. The method of claim 1 1 , wherein the alpha acids are selected from the group 
consisting of humulone, cohumu.one, isohumu.one, isoprehumu.one, hulupone, 
adhumulone, xanthohumol A and xanthohumol B. 

1 5. The method of claim I , , wherein the beta acids are selected from the group 

consistingof.upu.one.colupulone.ad.upulone.tetrahydroisohumulone, 
hexahydrocolupulone, and dihydro-isohumulone. 
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16. The method of claim . 3, wherein the essential oils are selected from the group 

consisting of myrccne, humu.ene, beta-caryophy.een, undecane-2-on, and Z-methy.-but- 
3-en-ol. 



one or more 



more • 



1 7. The method of claim I . , wherein said composition is formulated in a 
pharmaceutical^ acceptable carrier. 

18. The method of Cairn 1 ,, wherein said composition further comprises 
members selected from the group consisting of antioxidants, vitamins and minerals. 

1 9. The method of Cairn . , , wherein said composition further comprises one or 
members selected from the group consisting of proteins, fats, carbohydrates, 
glucosamine, chondrotin sulfate and aminosugars. 

20. A method of treating diabetes, comprising administering to an individual having 
diabetes a composition comprising 30 to 60 percent alpha acids and 3 to 6 percent 
essential oil. 

21. The me ,hod of Cain, 20, wherein ,he aipho acids or, he essential oil i s [mm . hop 
extract prepared by CO z extraction. 

22. The nrerhod of Cain, 21. wherein ,he CO, ex.rae, of hops contains 2 ,„ 8 pcrcen, fa,s 
and waxes. 

23. The n,e,hod of Cain, 20. wherein the Cpha acids are selected from the group 
consisting ofhun.nlone. co„„n„,,one. isoh„n,„,„ n e. isoprehnnrnlone, hnlnpone. 
adhumulone, xanthohumol A and xanthohumol B. 
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co„ si s,,„g of myr ce„e, humulene , bela . caryophy , ceni imdecMe 2 on> Md 2 m ^ bm 
3-en-ol. 



25. The method of daim 20, wherein said composition is tbra , ulated in . 
pharmaceutically acceptable ct 



carrier. 



26. The method of c, ain , 20 , wherein said composition funher compris£s 0 „ e „ ^ 
nremoers setected from the group consisting of ^ ^ ^ 

27. The method of chain, 20, whetein s a id composition further comprises one or m0 re 
menthers setected from ,he group consisting of proKins , fals , carbohydratM> 
glucosamine, chondrotin sulfate and aminosugars. 

28. A method of treating diabetcs , conlp ,. is ,, g „ ,„ ^ 
diabetes . co mp osi,io„ comprising , s ,„ 45 perce „, ^ ^ aj|d , ^ 6 ^ 
essential oil. 

extract prepared by C0 2 extraction, 
and waxes. 

3 1 The ntethod of Cain 28, wherein the heta acids are seieeted from rhe group . 
consisting „f ,„ pulone , co| „ p „ |onei 

he.xahydrocolu P ulone, and dihydro-isohumulone. 
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32. The method of claim 28, wherein the essential oils are selected from the group 

consisting of myrcene, humu.ene, be.a-caryophy.een, undecane-2-on, and 2-methyl-bu,- 
3-en-ol. 



33. The method of claim 28, wherein said composition is formulated in a 
pharmaceutically acceptable carrier. 

34. The method of Cairn 28, wherein said composition further comprises one or more 
members selected from the group consisting of antioxidants, vitamins and minerals. 

35. The method of claim 28, wherein said composition further comprises one or more 
members selected from the group consisting of proteins, fats, carbohydrates, 
glucosamine, chondrotin sulfate and aminosugars. 

36. A method of treating diabetes, comprising administering to an individual having 
diabetes a composition comprising 30 to 60 percent alpha acids, 1 5 to 45 percent beta 
acids and 3 to 6 percent essential oil. 

37. The method of claim 36, wherein the alpha acids, beta acids or the essential oil is 
from a hop extract prepared by C0 2 extraction. 

38. The method of claim 37, wherein the C0 2 extract of hops contains 2 to 8 percent fats 
and waxes. 

39. The method of claim 36, wherein the alpha acids are selected from the group 
consisting of humulone, cohumulone, isohumulone, isoprehumulone, hulupone, 
adhumulone, xanthohumol A and xanthohumol B. 
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40. The „,e,ho d of Cairn 36, wherein the beta aci ds are selected from ft. group 

° f C0 "' P, " 0ne ' adl "P" 10 -. "nthydroisohumulone, and 

he.xahydrocolupulone.diliydro-isohumulone. 

4 1 - The method of Cairn 3 „, wherein lhe ^ ^ ^ ^ ^ ^ 

consisting of myr ce„e, httmCcne. be,,cary„ph ylecn , „„ decanc . 2 . on , a „ d ^ ^ 
3-en-ol, 

42. The method of Cairn 36, wherein said composition is r ormu ,a,ed in a 
pharmaceuticaJly acceptable carrier. 

43. The method of Cairn 36, wherein said composition further comprises one or more 
members .selected from the group consisting of antioxidants, vitamins and minora,. 

44. The method of Cairn 36, wherein said condition further comprises one or more 
member, selected from the gronp consisting of p roteins , 6ts , carbohydraleSj 
glucosamine, chondrolin sulfate and an,inosug a rs. 

45. A method oftreating diabetes, comprising administering „ a „ ^ 

diabetes a composition comprising a firs, component se.ected from a curcmmo* and . 
second component selected ft„ m m alpha acid a „ d , ^ ^ 

46. The me,ho d of Cain, 45, where.n sai d curcumi„oi d ,s sc,ec,e d from curcuntin, 
demethoxycurcumin, and bisdemethoxyeurcumin. 

47. The method of Cairn 45, wherein the alpha a cids a re selected from the group 
consisting of humulone, cohumulone, ,so„umu,„„e, ,sop re h„mu,o„e, hu.upone, 
adhumulone, xanthohumol A and xanlhohumol B. 
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48. The method of Cain, 45, wherein lhe ^ acjds „ se|ected ^ ^ ^ 
consisting „f, U p U l„„e, colnpnlone, od| U p„lonc, .Crahydroisohumulone, 
hexahydrncolupulone, and dihydro-isohumulone. 

49. The mchod of Cain, 45, wherein said composition is .ovulated in a 



pharmacctitically acceptable 



carrier. 



50. The method of c,a im 45, wherein said co„,po Si , ion further ^ ^ ^ _ 

" ,embm Se,CCM fr0m " K T — vi.an.ina and mtaeral , 

5 ' ■ The method orcWm 45, wherein said co mp „ sit i on flMher comprjses ^ „ ^ 
members se,ec,=d from ,he group consisting „ f pro , eins , fats , carboMrates 
glucosamine, chondrotin sulfate and aminosugars. 

52. The method of Cain, 45, wherein said firs, or second componen, is co„ jug a,ed with 
monosaccharides, disaccharides. amino acids , sulfiltes , Qf 
glutathione. 
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